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Before you buy a new car, there's a lot to consider. The room, the quiet, the comfort, the 
power, the ride. But most importantly, before you buy a new car, we suggest you consider 

Before You Buy A New Car 

the following: S-Series Base Tough on the outside. Quiet on the inside. And it's so 
affordable, you can actually hear yourself think about all the money you saved. 
S Series Extended -Cab Picture this. Spacious cabin. Room for the family and the dog. 
Reasonably priced. Big, beautiful bed included. Now that's a valuable arrangement. 





horses, sport suspension, and extras like fog lamps and a leather-wrapped steering wheel. 
Just think of it as a muscle car with a bed. S Series Extended-Cab 4x4 What a concept. A 

Consider These Five Options. 

huge interior coupled with four-wheel drive and the biggest V6 in the business. So, not 
only can you keep up with the big boys, but you have room to take them with you. 
S-Series ZR2 Your very own monster. It sits higher than the rest of the Series. And it 
lives on massive 31 x 10.5-inch blackwalls and has' a 165 HP V6 engine. We could go on 
and on about how different our trucks are, but we're running out of paper. So before you 
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You can bury Glock in sand. 


Submerge it in water 


It'll still come out firing 



A pistol is a tod, pure and 
simple. And people don't buy 
pistols to pamper them. 

That's why the durability 
of Block firearms takes on a 



forged rifling. This provides you with smoother surfaces 
And that gives you far better accu- 
racy, increased projectile velocity 
and added strength. It is all but 
impossible to blow that barrel up. 



You 'll find hammer- 
forged rifling in the 
barrel. You get 
better accuracy, 
higher velocity and 
added strength. 



special significance. And the reasons for that dura- \\// ^ ~~ And any Hock 



This Glock 17 has fired more 
than 347,000 rounds. 



bility take on a special 
importance in deciding whether 
Glock is the pistol to buy. 

There are very few parts in 
a Glock So it follows, fewer parts 
wear out or break. About those ^ 
parts that do exist: the polymer frame is 
durable, lightweight and helps reduce recoil. It can't corrode. 
Sweat and salt water have no effect whatsoever. 

£ . The steel slide on a Glock is 
Tenifer treated. It can't rust. 
• The barrel features hammer- 



virtually as hard and strong as a diamond 




pistol can be broken down, cleaned 
and reassembled quickly with 
J£ one simple tool. 



This is the complete 
Glock armorer s kit 
It's all you need to break 
down and reassemble 
any Glock pistol. A 




^J^^ j " ^> and craftsmanship 
work together to assure Glock owners 
that their Hocks will perform at pre- 
cisely the moment they need 
them. Even if it's the kind of mo 
ment that seems to last forever. 
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EDITOR'S 
NOTES 



• You've heard President Clinton mention it. You've read about it in news 
magazines. They talk about it all the time on the TV news shows. Now under- 
stand it by reading our cover story on the information superhighway. Five 
hundred TV channels? Interactive TV? A combination TV-telephone? Yes, 
all that and more as our lives are 
changed by the great telecommuni- 
cations revolution that will sweep 
the world in the next 10 years. Since 
it was founded in 1902, POPULAR 
Mechanics has chronicled — and 
explained — the great technological 
changes that have taken place 
through the ages. So you would ex- 
pect PM to take the lead in explain- 
ing this newest sector of a changing 
world to our readers. And that's ex- 
actly what we're doing. We've com- 
mitted new resources and personnel 
to covering — and explaining — the 
telecommunications revolution to our 
readers as it occurs. Our pledge to 
you is to ensure that you continue to 
be the best informed reader in the 
world. ... Our annual Design & En- Worids greatest spy photog. 
gineering Awards always cause a stir and we don't think this year will be an 
exception. Usually, you agree with most of our selections of the best new 
products, designs and innovations, but you always have some ideas of your 
own regarding some of our choices. Check out this year's winners, then let me 

know what you think of our picks Detroit Editor Jim Dunne is generally 

regarded as the world's greatest auto 
spy photographer. Car manufactur- 
ers have actually put up fences, 
planted trees and bushes and erected 
walls to keep Dunne's long lens from 
capturing advance shots of future 
products. But those measly obstacles 
are no match for our intrepid re- 
porter, as you'll read in Dunne's ac- 
count of some of his greatest adven- 
tures in the pursuit of a scoop. "I 

Spy" begins on page 52 I recently 

had the opportunity to finally visit 
the beautiful Behring Auto Museum 
(3700 Blackhawk Plaza Circle, Dan- 





Even the Behring building is art. 



ville, CA; (510) 736-2277), and I must say the wait was worth it. The Behring 
facility treats the cars within its walls as works of art, pieces of rolling sculp- 
ture. Even the building itself is a beautiful work of art. If you love classic cars, 

I highly recommend a visit I was sorry to note the recent passing of Gen. 

James H. Doolittle. We recounted the well-known World War II heroics of 
Jimmy Doolittle in 'Thirty Seconds Over Tokyo" in our November 1992 issue. 
What is lesser known, however, is the fact that Gen. Doolittle was a lifelong 
friend — and reader — of POPULAR MECHANICS. In his autobiography, "I 
Could Never Be So Lucky Again," he credits articles he read as a boy in 1909 
issues of POPULAR MECHANICS as inspiring him to pursue a career in avia- 
tion. Rest in peace, Gen. Doolittle. Till next time. 




Jr J Joe Oldham 
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that we believe would interest our readers. If you would rather 
not receive such mailings, please send your current mailing label 
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Service, P.O. Box 7024, Red Oak, LA 51591-0024. 



AS A SERVICE TO READERS, Popular Mechanics 
publishes newsworthy products, techniques and scientific 
and technological developments. Due to possible variance 
in the quality and condition of materials and workmanship, 
Popular Mechanics cannot assume responsibility for proper 
application of techniques or proper and safe functioning of 
manufactured products or reader-built projects resulting 
from information published in this magazine. 
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' ESCORT The Innoi alive Edge* 



What makes Escort 9000 
the perfect holiday gift? 



Escort 9000 is tlu; first Digital Spread Spectrum 
consumer phone (patent pending). It offers 
uparalleled new levels of range, clarity' and 
security. This is the cordless phone you've 
dreamed of owning - or giving as a gift. 
UNSURPASSED RANGE 
Escort 9000 gives y ou up to four times the 
range of an ordinary cordless phone. 
INCREDIBLE CLARITY 
Escort's advanced digital technology pro- 
vides incredibly sharp sound quality. 
TOTAL SECURITY 
Only Digital Spread Spectrum technology 
provides absolutely private conversations. 

Call toll-free, 7 days a week: 

1-800-433-3487 

^ Escort 9000 $399 

Free shipping & handling. OH res. add 6% sales tax 

► Department 106814 
5200 Fields-Ertel Road 
Cincinnati. Ohio 45249 



ASK ABOUT OUR MONEY-BACK 
HOLIDAY GUARANTEE 



PM HOTLINES 



COMMUNICATE 
WITH US 

We're trying our best to make it easier for you 
to communicate with us. Here are four ways you can do it. 



LETTERS 



Your written letters are always welcome. If we think your letter would be interesting to other readers, we 
might even print it in our Letters column (unless you request that it not be ptinted). Our editors are listed by 
department on the masthead printed in the front of the magazine next to Editor's Notes Our address is 224 
W. 57th Street. New York. NY 10019. 



FAX MACHINE 



You can fax written mail to us if you have access to a fax machine. Our fax number is |2 1 2| 586-5562 and is 
available 24 hours a day. 



ELECTRONIC MAIL 



You can call the PM computer any day between 6 pm and 8 am (onlyj Eastern time. The number is |2I2| 
582-8369. Once you're on line, you can leave messages for specific editors, or direct inquiries and comments 
to a specific department. The department bulletin board also allows you to share your thoughts with other 
readers who call in. 

New users get an identification number and password that allow you to access the system. Simply set your 
communications software to 8 bits, no parity and one stop bit |8-N-I|. and set the baud at 300 or 1200. Please 
remember that we are not a professionally staffed, fully operational bulletin board. We're simply trying to 
make it easier for you to communicate with us. So please bear with us if it takes awhile to answer your 
message. 



READER SERVICE BUREAU 



Our Reader Service Bureau is operational five days a week dutmg regular business hours. The phone 
number is |2I2] 649-3127. Please call our Reader Service Bureau, nor our editors, tor information on back 
issues, reprints of articles, subscription inquiries and so on. It will save us all time. 



HOTLINE PHONE NUMBERS 



Unfortunately, our Hotline Phone Service is temporarily discontinued. 
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STP customers are tough customers. 
They demand top performance from their 
cars. They demand outstanding performance 
from the products they put into their cars. They 
demand no excuses. We don't let them down. 




Cot 



aterial 




STP provides extra protection against high-tech cars of tomorrow will perform at 

wear to help their valuable engines run better, their highest levels. 

longer. STP helps keep their fuel systems That's why we're number one. That's why 

clean, responsive, dependable. And STP our customers are so loyal. Go ahead, ask 

research works overtime to ensure that the one. But be sure to ask nicely. 

For free STP temporary tattoo send a self-addressed stamped envelope to: Tattoo, P.O. Box 6462. Douglas. AZ 85655-6462. Offer good in U.S.A. while supplies last. 
Limit one per family or address. Allow 8 weeks. Void where restricted or prohibited. EXPIRES 12/31/94. 




LETTERS 



Last Chance To See 'Possible Dreams' 




Recently I was in Dear- 
born, Michigan, to see the 
"Possible Dreams" exhibit 
at the Henry Ford Muse- 
um. This exhibit is cre- 
ative, colorful and stimu- 
lating to eye and ear. Also 
stimulated were the many 
visitors, myself included, 
who were, I believe, sur- 
prised to see and under- 
stand the history of cre- 
ative innovation in our 
country and the world. I'm 
biased, of course, as my 
sister, Mary Seelhorst, was 
one of the creative forces 
involved. Congratulations 
to your publication on such 
an investment in education. 

DONNA LUNDEEN 
PITTSBURGH, PA 

Wow, I can't believe all of 
the things that I saw in 
your exhibit! I never knew 
that shoes like the Reebok 
pump sneakers were actu- 
ally around in the 1920s. 
Yikes, I thought that the 
'90s were really advanced. 
Thanks for showing me dif- 
ferently — I learned more to- 
day than in a history class. 

NICOLE M. RASHID 
GROSS POINTE. MI 

I particularly liked the 
quotes from people of 



many years ago — some of 
the predictions have come 
true, while others were off 
the mark. I chuckled at the 
quote about how auto rac- 
ing would cease because it 
was too dangerous! 

JUDI SMOLINSKI 
NASHUA, NH 

Boy, was I impressed. The 
exhibit brought back a life- 
time of memories. It repre- 
sents something very im- 
portant in America: the 
ability to dream, create, 
make and build to comple- 
tion and success. Your ac- 
tion is especially meaning- 
ful at a time when so many 
sound values seem to be 
disappearing in America. I 
salute you in your excellent 
exhibit. You have helped 
make the Henry Ford Mu- 
seum a living museum — 
showing how technology 
can personally enrich our 
lives. ROBERT M. KELLEY 
KETTERING, OH 

I left the museum exhibit 
with a stronger appre- 
ciation for Popular Me- 
chanics magazine and the 
drama of human imagina- 
tion and inventiveness. 

STEVE BON I 
ALLEN PARK, MI 



The exhibit "Possible 
Dreams: POPULAR ME- 
CHANICS And America's 
Enthusiasm For Tech- 
nology" will run through 
Jan. 9, 1994, at Henry 
Ford Museum in Dear- 
born, Michigan. For com- 
plete information about 
museum hours, admis- 
sion fees, nearby accom- 
modations and attrac- 
tions, call (800) 343-1929. 

People Kill 

I just read Rick Johnson's 
objections to handgun ads 
in the December Letters 
column. He considers guns 
to be tools used to kill 
and, thus, terminated his 
subscription. I'm so sorry 
that he will be missing 
your marvelous articles 
about airplanes, tanks, 
submarines and cannons, 
as well. Meanwhile, I con- 
gratulate you and will or- 



der a subscription to your 
magazine for my married 
daughter. She's on her way 
to compete in the Olympics 
— shooting for the United 
States, not killing any- 
thing. 

A. POZZUOLI 
CLIFTON, NJ 

New Car Club 

I would like to introduce 
you to the National 
Beretta & Z24 Owners As- 
sociation. We are a new car 
club and would appreciate 
any help you could give us 
in getting our organization 
off the ground. 

LARRY ASHCRAFT 
MANAGEMENT DIRECTOR 
NATIONAL BERETTA & Z24 
OWNERS ASSOCIATION, 
P.O. BOX 187, 
INDEPENDENCE, KY 41051 
(606) 356-8284 

Letters are subject to editing for 
length, style and format. 




From I. to r.: Lori Dynes, Nicole (Meyer and Stacey Crawford. 

I thought you would appreciate an interesting application by 
three of my students using, as their basis, the canoe project 
that you ran in your May 1990 issue. I built the canoe myself, 
following your directions and adding a few modifications. 
When not in use, I have it hanging in the back of my class- 
room. This provides tangible incentive for students to realize 
that they can do anything they put their minds to. With a little 
advice and minimal assistance from me, they made a cellute — 
a cross between a cello and a lute. richahd b. farr 

LAMAR JUNIOR HIGH SCHOOL 
ROSENBERG. TX 
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LeSabre Clearcoat Gloss. 
Another highly polished exampli 
of Buick quality. 

Increased protection against the sun's harmful UV 
light. Against water spots. Against fading. Even acid 
rain. LeSabre Clearcoat Gloss protection. When it 
comes to quality, Buick puts a fine gloss on it. To learn 
more, call 1-800-4A-BUICK. 



BUICK 

The New Symbol For Quality 
In America. 



TIME MACHINE 



90 YEARS AGO: JANUARY 1904 



Popular Mechanics 



Radium, the Metal of Mystery 




Nuke Roots 

Radioactivity, for which 
the Curies shared the 1903 
Nobel Prize, held the turn- 
of-the-century world in its 
glow. Radium, in particular, 
mesmerized chemists and 
charlatans alike. With its 
perpetual luminescence 
and curative yet lethal prop- 
erties, radium seemed to 
harbor the very secrets of 
life and death. Jewelry, 
heating and lighting 
were proposed uses for 
the substance, of which 
only 3 pounds existed 
outside the Curies' labs. 



60 YEARS AGO: JANUARY 1934 



POPU 

MEC 




Buried Treasure 

Once again, salvagers 
were trying to extract $12 
million in gold and silver 
from La Lutine, an Eng- 
lish warship that had sunk 
off the Dutch coast in 1799. 
Stormy waters had beaten 
back salvage crews before, 
as had the 40 ft. of sand be- 
neath which the shipwreck 
lay. But this time a huge 
metal cone, like a wineglass 
inverted and forced into 
the water, would shelter 
workers. Inside, pumps 
would spit out sand as the 
cone ground its way down. 



Hog Heaven 

Motorcycles were 
becoming "as thick 
as horseflies" in 
Britain, where 120 
manufacturers had 
recently swamped auto 
shows in London. Suspen 
sions and brakes were pro 





gressing rapidly, as Eng- 
lish manufacturers worked 
toward the durable but 
conservative designs that 
would dominate the indus- 
try after World War I. 
But the high seats and 
light frames showed 
that motorcycles had 
yet to roar away from 
their bicycle origins. 




Bullet Head 

Curves, not corners, were 
reshaping transportation 
as designers strove to 
shave away air resistance. 
Architect Norman Bel 
Geddes took the reins of 
the streamlining band- 
wagon. His blueprints for 
steam locomotives, cars and 



oceanliners 

featured smooth arcs of 
sheetmetal. Meanwhile, 
the alloys that helped forge 
a vigorous aircraft indus- 
try were viewed as the 
tickets to lighter, faster 
ground transport. 



30 YEARS AGO: JANUARY 1964 



Quick Winter Starts: 20 Sure Ways 



POPULAR ass 
MECHANICS 

.IT 



Racing Champ Track Tests 
the Hot "400s": 
^ FORD. PONTIftC, 
fHj CHEVY, DODGE 

While PM Compart* Si> 
Cwt Compact* in Dtptb 




Wild Horses 

The hills were alive with 
the sound of mus- 
cle cars as we 
brought four hot 
engines to Willow 
Springs Raceway in Cali- 
fornia. The cars: Plymouth 
Sport Fury, Pontiac Grand 
Prix, Chevrolet Impala 
Sport Coupe and Dodge 
Polara — each fresh off the 
production lines with more 
than 400 cu. in. beneath 
the hood and 1957 
Indy champ Sam 
Hanks behind the 
wheel. 



The Big Picture 




As the New York World's 
Fair approached, exhibi- 
tors pushed cine- 
matic technology 
to new extremes. 
The Port of New 
York-New Jersey, for ex- 
ample, surrounded an au- 
dience with a circular 13^- 
ft.-high screen. To film the 
15-minute clip, a 
brace of 10 
16mm cam- 
eras were 
operated 
through a 
360° per- 
iscope. Wd 
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To Operate This Highly Advanced Training Equipment, 

It Takes A System Of Sensitive Counterweights, Reinforced Suspension Cables, 



And Your Visa Card. 

Each time you use your Visa® 
card, Visa donates money to 
help provide the '94 U.S. 
Olympic Team with the most 
advanced training available. 
Like this wind tunnel, where 
U.S. ski jumpers can get 
years of experience during 
each practice session. So 
use your Visa card - the only 
card accepted at the '94 
Winter Olympic Games. 
There's no better way to help 
train our Olympic athletes. 
Unless, of course, you know 
how to operate a Calspan 
high velocity wind tunnel. 

VISA 

WORLOVWOE SPONSOR 
1994/1996 OLYMPIC GAMES 

Its Everywhere You 
Want To Be. 

Copyrighte 




Which Gift Is 
Guaranteed To 

Delight Your 
7 avorite Driver? 




WVOXG answer: 

The traditional necktie. 



DPR 



A 

RK1HT answer: 
'/his extraordinary 
I'ass/iort 4500! 



Reason Passport 4500 SuperWide Is Better 



Only Passport 4500 SuperWide has Digital Pattern Recognizer 
(patent pending). DPR is a revolutionary anti-falsing system 
which digitally selects true Ka signals while simultaneously 
rejecting false Ka emissions caused by other radar detectors. 
Most importantly, DPR accomplishes this without reducing 
sensitivity . (Some brands reduce falsing by actually decreasing 
sensitivity in certain areas of the Ka bandwidth - which means 
you're not driving fully protected!) 



Sensitivity 



With DPR. Passport 4500 mlnmizes 
falsing with no loss in sensrtivrty 





v! 


Ka Band 


X. Some detectors actualy decrease 
sensitivity m this area to reduce falsing 



33.4 
GHz 



Kalal 
occurs 



36 
GHz 



ESCORT products lire designed and manufactured in the f XH. 



PASSPORT 4500 

u p e r W i d 



This holiday, knock (he socks off 
your favorite driver by giving the gift 
guaranteed to delight: a Passport 4500 
SuperWide radar+laser detector. 

4-Band Radar+Laser Detection 
Passport 4500 SuperWide provides 
all-in-one protection against every 
type of radar and laser used today. 

Innovative Laser Technology 
Escort was the first to develop a laser 
detector. We've now taken our 
patented laser technology one step 
further by combining it w ith state-of- 
the-art radar detection. 

Full SuperWide Ka Radar Protection 
Passport 4500 SuperWide detects the 
entire radar spectrum including the 
newest SuperWide Ka frequencies. 
You're assured of complete protection. 

Exclusive DPR Anti-Falsing Circuitry 
Only Passport 4500 has new DPR 
circuitry to minimize Ka falsing w hile 
maximizing sensitivity over the entire 
bandwidth. 

Our Holiday Guarantee 
Each Passport comes w ith a 30-day 
money-back guarantee which won't 
begin until December 25, 1993 - 
even if you buy now. If you're not 
delighted with your Passport, return 
it In January 25, 1994 for a refund. 

This holiday, choose the right gift: 
give a Passport 4500 SuperWide. 



To order, call loll-free: 

1-800-433-3487 

In Canada, call loll free I XOO-667-5452 

Passport" -*5()0 SuperWide $229 

Free shipping & handling Ohio residents add 6% sales tax 

Passport 4200 SuperVVide is available for 
only $199. Call for details. 

ESCORT 
► Department -i(K>8l4 
S200 Fields-F.rtel Road 
Cincinnati. Ohio 45249 



The Innovative Edge? 



News Of Tomorrow's Technology Today 





Pedal-Powered Slot Cars For Future Commuters 



WINNIPEG, CANADA— Do you 
cycle, drive or take mass transit to 
work? You could do all three at once 
on a human-powered transportation 
system called Skyway. 

Proposed by KOR Product Design 
Inc., the system would comprise a 
network of lightweight tubes, made of 
aluminum and plexiglass, that snake 
their way between suburban depots 
and downtown-office parking com- 
plexes. Through these 2-way conduits 
would run fleets of bullet-shaped 80- 
pound pedal cars, shelled versions of 
today's recumbent bicycles. 

In-tube fans would provide 10-mph 
tailwinds to cut down air resistance, 
while solid-rubber tires would race 
through metal slots. With these aids, 
commuters could reach cruising 
speeds between 35 and 40 mph. The 
tubes themselves would arc gently 
through elevations and turnouts to 
avoid taxing out-of-shape cyclists. Be- 



neath the vehicle's front fairing, an air 
scoop would usher in a cooling breeze. 

And for those accustomed to limou- 
sine travel, rickshaw-like driver vehi- 
cles could taxi one or two passengers 
to their destinations. 

As in the personal rapid-transit 
systems now under development 
(see Tech Update, page 17, Dec. '93), 
centralized traffic-management com- 
puters would detour vehicles through 
the network to avoid backups behind 
slow pedalers. The cars could also 
hook up in bumper-to-bumper cara- 



Skyway's human-powered vehicles would 
course through conduits at 35 mph. The 
pedal cars would weigh only 80 pounds. 

vans to form efficient trains. 

A 5-speed automatic derailleur, 
potentially under the control of the 
traffic-management computer, would 
keep pedaling rhythms even. 

KOR reasons that a Skyway net- 
work, costing $200 million for 100 
miles of track, would pay for itself 
with a mileage-based user fee. The 
designers plan to complete the proto- 
type vehicle early this year. 



Editor/Writer: Gregory T. Pope 
Reporters: Mike Fillon. Philip Chien, Scott Gourley, 
Barry Rosenberg 



Highlights This Month 

• Watts And Water — Homebuilt electric sternwheeler 

• Forward Progress — China's fast-moving space effort 

• Hop, Skip And Jump — Debut of the DC-X rocket 

• High Wings — New stratospheric drones 

• Tomorrow's Benz — Mercedes of the future 

• Retro Rocket — New design featuring '60s tech 

• Blowing Again — Rebirth of NASA's top wind tunnel 
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Homebuilt riverboat combines all-electric drive with high-flotation pontoons. 



Electric Wheeler 

INDIO, CA — The Mississippi River has 
carried some idiosyncratic watercraft over 
the years, but none as freewheeling as the 
Wandering Star. Brainchild of Southern 
California inventor Jerry LaBine, the 45-ft. 
aluminum vessel will showcase homebuilt 
alternative technologies. 

For one thing, Star will run on batteries. 
Its power sources: a photovoltaic array on 
its roof, a steam turbine driven by a solar 
concentrator and two submerged water tur- 
bines that turn with the river's flow. 

A small paddlewheel will propel the boat, 
while four rudders will provide agility. Two 
of Star's pontoons will serve as heat ex- 
changers to air-condition the cabin. 

Star is slated for launch this spring on an 
expedition from the Gulf of Mexico to Grand 
Rapids, Minnesota. 



AMRAAM Is SAM 




CANOGA PARK, CA— Now a combat 
veteran, the Advanced Medium-Range 
Air-To- Air Missile (AMRAAM) is spawn- 
ing a litter of surface-to-air offshoots. 

This summer, the Norwegian army will 
begin fielding an air-defense system 
called NASAMS, which features AM- 
RAAMs fired from standard F-16 rails 
inside launch boxes. Advantages include 
the ability to place the fire-and-forget 
missiles away from radar sites. 

Meanwhile, Hughes Missile Systems is 
testing jumbo AMRAAMs. With rocket 
motors up to 10 in. wide, these ride as much 
as a 50% greater boost off the launch rail. 
Giant AMRAAM (left) could make a mean SAM, 
while Norway already uses variant (right). 




Robotic Wrecking Crew 

PITTSBURGH, PA— It takes a unique mix of brawn 
and brain to clean up a nuclear facility. To that end, a 
robot named Workhorse — built but never used to clean up 
Three Mile Island — is serving as a testbed for a coming 
generation of intelligent decommissioning machines. 

The 7-ft.-long robot 
swings a telescoping 
manipulator arm with 
a 25-ft. reach. Work- 
horse can demolish 
cinderblock walls, dis- 
mantle equipment, cut 
through steel pipes 
and pack nuclear waste 
into drums. 

Carnegie Mellon 
University engineers, 
under DOE sponsor- 
ship, are developing 
supervisory-control 
protocols to enhance 
its remote operation. 
RedZone Robotics is 
collaborating. 

Robotic Workhorse goes 
through Its paces In 
nuclear-plant mockup. 




Synthetic Skin 

CANTON, MA — Doctors report encouraging results 
from recent clinical trials of a new human skin replace- 
ment. Not only does the material take without triggering 
rejection, it replaces 
both the outer epider- 
mal and inner dermal 
skin layers. 

Known as Graftskin, 
the artificial tissue is a 
product of the biotech- 
nology firm Organo- 
genesis. It blends hu- 
man dermal and epi- 



dermal cells with collagen — the 
protein that forms a fibrous frame- 
work for skin cells — from cows. 

In clinical tests, Graftskin is 
treating chronic skin diseases, 
burns and deep wounds. Re- 
sults show quick wound clo- 
sure, accelerated healing, de- 
creased infection and reduced 
scarring. 





Skin replacement com- 
bines human cells with 
cow-derived collagen. 
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Great Leap Upward 



XICHANG, CHINA— 
The Chinese space pro- 
gram is rapidly taking on 
sophistication and a 
broad range of capabili- 
ties. New variants of the 
Long March 3 will soon 
loft heavy communica- 
tions and possibly recon- 
naissance satellites to 
geosynchronous transfer 
orbit (GTO), matching 
the lifting power of West- 
ern launch vehicles. 

Right now, the Long 
March 3 can put 3300 
pounds in GTO. The vehi- 
cle burns hydrazine and 
nitrogen tetroxide — the 
tried-and-true combo 
found in both Titan mis- 
siles and the Shuttle's 
maneuvering engines — 
to propel its two lower 
stages. Its upper stage 
runs on liquid hydrogen 
and liquid oxygen. 

This year the Long 
March 3A will make its 
maiden flight, carrying a 
Chinese communications 
satellite. A beefed-up 
wide-body LM-3, the 
rocket will lift 5000 
pounds to GTO. The even 
bigger 3B, with four 
strap-on boosters to boot, 
will be able to lob more 
than 10,000 pounds up to 
GTO, putting the vehicle 
in the same class as our 
Titan IV and Europe's 
Ariane 4. 

Long March 3A will be 
China's Atlas equivalent, 
and a Titan counterpart Is 
on the way. 



LIQUID-HYDROGEN 
TANK 



LIQUID-OXYGEN 
TANK 




Flying Cars From Flatbush 

BROOKLYN, NY— The latest contender in the drive to fly 
an automobile is the Rapid One AMV, now developing under 
the wing of Rapid Research & Development. 
The vehicle will run on a 240-horsepower Porsche engine with 

two transmis- 
sions. One will 
turn two rear 
wheels for road 
driving. The oth- 
er will drive the 
compressors on 
twin ducted fan- 
jets for flying. 

Folding-wing 
Rapid One AMV 
has proven concept 
In 1 j-scale model. 






Mars Needs Wheels 



Rocker-bogle suspen- 
sion will enable MFEX 
to surmount obstacles. 



PASADENA, CA— The 
first vehicle to explore the 
Red Planet will be the 20- 
pound MFEX (Microrover Flight Experiment). 

Based on a Jet Propulsion Laboratory design 
called Rocky 4, the raccoon-size rover will off-road 
full-time on an articulating 6-wheel chassis. 

MFEX is scheduled for a 1996 launch, bundled 
with the first Mars Environmental Survey lander. 




New Western 
engines will re- 
MOSCOW, RUSSIA— Not | nv| 9°rate M-96M 
only was Aeroflofs service and Tu " 204 - 
indifferent, but the Russian airline used to fly 
on noisy, dirty engines and clunky avionics. But 
times have changed and so have the planes. 

The long-range llyushin II-96M is undergoing 
a major refurbishment. Pratt & Whitney is sup- 
plying PW2337 powerplants — flown on the 
Boeing 757 — for the 4-engine transport. 

Meanwhile, the Tupolev Tu-204 narrow-body 
is getting Rolls-Royce RB211-535E4 engines, 
also used foi le 757. 




II-96M is also getting a Rockwell-Collins electronic cock- 
pit with six screens and three flight-control computers. 
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Nuclear Burper 
■ 




>± y 




RICHLAND, WA 
— A million gallons 
of radioactive waste 
fester in an under- 
ground tank. As the 
chemicals react, hy- 
drogen builds up — 
along with heat. 
Every three months, 
the gas is vented in 
a potentially explo- 
sive burp. 

It's a recipe for 
disaster at the prob- 
lem-plagued Han- 
ford Nuclear Res- 
ervation, the old 
weapons complex. 
But engineers have 
enlisted a 7-story 
pump to stir the 
tank's contents and 
let the hydrogen 
seep out gradually. 

The device draws 
in liquid waste at 
the top of the tank 
and disperses it 
through the sludge 
at the bottom. 

Enormous pump stirs 
radioactive slurry In 
waste tank to prevent 
explosive gas buildup. 



Touring The Atom 

MANCHESTER, ENGLAND— Nuclear 
physicists, who need some of the world's 
costliest gear, have learned to share their 
toys. Case in point: the globe-trotting 
gamma-ray detector known as TESSA, cur- 
rently on a world tour of physics labs. 

TESSA's spherical array of sensors up- 
grades older apparatus, in which single sen- 
sors sit right up next to the target. 

Following a sojourn at Brookhaven Na- 
tional Labs, TESSA is currently touring 
Europe. A super-TESSA now under con- 
struction will feature 162 detectors. 



Ups And Downs Of The DC-X 



\ 



litir 



m. 





DC-X flew three times at White Sands Missile Range, 
launched and landed with RL-10A5 rocket engines. 

WHITE SANDS, NM— Like a flying white 
carrot, the DC-X (see Tech Update, page 1 5, 
Mar. '93) hopped, hovered, sidled through the 
air and landed last fall in three tests. 

But, the 40-ft.-tall reusable rocket, devel- 
oped by McDonnell Douglas for 
the Ballistic Missile Defense 
Organization, had only reached 
1200 ft. when funding ran dry. 

Experimenters had higher 
goals in mind, such as 30,000-ft. 
altitudes, somersaults and a 3- 
day turnaround time between 
flights. So far, the effort had 
demonstrated remote-piloting 
software, a small ground crew 
and Pratt & Whitney's throttle- 
able RL-10A5 engines. 

DC-X program managers 
want to proceed with a follow-on 
suborbital vehicle. 





Panoramic array of detectors allows physicists to 
track gamma rays with unprecedented precision. 



New Rotary 
In The Club 

MORGANTOWN, WV— A new 
breed of rotary engine promises 
a high power-to-weight ratio 
with only seven moving parts. 

Called the Rand-Cam/Direct 
Charge, the engine is now under 
development at West Virginia 
University. At its heart lies a 
rotor slotted with six movable 
vanes. As the rotor turns, the 
vanes slide up the hills and 
down the valleys of two flanking 
troughs. In doing so, they can 
escort volumes of gas that ex- 
pand and compress in the inter- 
nal-combustion cycle. The troughs 
house sparkplugs, fuel injectors 
and intake and exhaust ports. 

So far the engine has worked 
in firings of several minutes. 



VARIABLE-DEPTH TROUGH 

VANE STATOR 




Rand-Cam engine (top) features trough 
that, if laid out flat (bottom), would guide 
sliding vanes through combustion cycle. 



16 



POPULAR MECHANICS • JANUARY 1 994 

Copyrighted material 




Soaring Scud-Hunters 



EDWARDS AFB, CA— Two great 
mechanical condors cruised over the 
desert last fall. They're both proto- 



Pathflnder (left) and Raptor/Talon (above) head for stratosphere. 

types built under the 
Ballistic Missile De- 
fense Organization's 
Raptor program (see 
Tech Update, page 
21, Dec. '92). 



One updates a battery-powered 100- 
ft. flying wing lofted in secret in 1983. 
AeroVironment Inc. refitted its moth- 



America's Legal Spy Plane 

OFFUTT AFB. NE— Under 
the Open Skies Treaty, 
signed in 1992. we can fly 
cameras over any part of 
any former Warsaw Pact 
nation (and they can do 
the same to us). The 
plane that carries the pho- 
to gear is the OC-135B, 
now operational. 

Wright-Patterson AFB 
has fitted the veteran 
weather-recon bird with 
one panoramic camera 
and three framing cam- 
eras for low-altitude shots. 
Far from state-of-the-art 
spy sensors, they're com- 
mercially obtainable cameras available to any- 
one who signed the treaty. A GPS-based navi- 
gation system keeps the plane on stringently 
negotiated flight paths. 




OC-135B can snap 
photos of military activ- 
ity over any Open Skies 
Treaty signatory. 



Keeping Both Eyes On The Skies 




AUXIUARY 

FOCUSING MECHANISM 



Telescopes will feature thermally neutral 
structure to minimize turbulence. 
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TUCSON, AZ— As long as you're 
springing for one huge observatory, 
why not build two? That's the argu- 
ment behind the Gemini project, 
which will train carbon-copy tele- 
scopes from Chile and Hawaii to 
cover the entire celestial sphere. 

With a primary mirror 25 ft. 
across, each Gemini telescope will 
be smaller than the Keck Observa- 
tories. But designers are aiming for 
sharper pictures. One key technolo- 
gy: a composite support structure. 
The heavy steel normally used of- 
ten radiates heat into the lightpath, 
muddying images. 

The twin 'scopes, internationally 
funded, should open in 1998 and 
2000, respectively. 



balled machine, named Pathfinder, with 
solar panels. Its aim: to fly for weeks, 
spying on hostile tactical missiles. 

The other, Raptor/Talon, flies on a 
2-stage turbocharged Rotax engine. 
During low-altitude tests, a pilot 
straddled its nose. Scaled Composites 
built the craft. Its progeny are to 
carry Scud-busting missiles. 

SWATH Ship 
For Scuba 




Nekton allows divers to take the plunge 
from hydraullcally lowered stern platform. 

FORT LAUDERDALE, FL— As any 
landlubbing scuba buff will tell you, 
seasickness and diving don't mix. But 
a newly built live-aboard dive ship 
tames the waves with a twin-pontoon 
SWATH design. 

Unlike the Radisson Diamond 
(see Tech Update, page 22, Sept. '93), 
the Nekton Pilot divides its two sup- 
port struts into four, to trim the wa- 
ter-plane area. A light aluminum hull 
permits this minimal substructure. 

Instead of dropping anchor on sen- 
sitive reefs, the Nekton will use bow 
thrusters to hold station dynamically 
during dives. Cruises begin this year. 




ill 
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Mercedes Of 
The Future 

PASADENA, CA— Status sym- 
bols aren't what they used to be. 
Just ask the sedan-weary exec- 
utives at Mercedes-Benz, who 
recently sponsored a forward- 
looking project at the Art Center 
College of Design. 

Students blue- 
printed more than a 
dozen designs. Not 
only do the vehicles 
share highly sculpted 
profiles, they incor- 
porate features ex- 
pected to appeal to 
luxury buyers of the 

future. Shown here are five shapes of Benz to come. 

Jimmy Chow's sports car was envisioned as an affordable al- 
ternative to Mercedes' costly coupes, while Phil Tanioka styled 
a radical speedster with no front-end overhang and concealed 
wheels. The 2'/2-door utility, designed by Alec Tarn, sports a 
combination ski rack/rollbar. David Shumate's 5-passenger 
minivan would burn compressed natural gas and target busi- 
ness leasers. And the sport sedan to its right, by John Schrenk, 
has doors dropping down to the rocker panel for easy access. 



Top to bottom: Chow's sport coupe, 
Tanloka's radical roadster. Tarn's 
miniature sport/utility, Shumate's 
CNG-fueled commuter van (left) 
and Schrenk's sedan (right). 





Intelligence 
On Wheels 

HANSCOM AFB, MA— One les- 
son of Desert Storm: Incompati- 
ble communications standards 
hindered the flow of combat in- 
telligence among the different 
military services. 

The Air Force is attempting to 
change that with its two new 




Mobile Operational-Intelligence 
Open Systems Environment 
(MOOSE) vans. The 2'/2-ton ve- 
hicles are packed with electronic 
systems that can integrate intel- 
ligence data from various satel- 
lite and radio formats. 

The MOOSE testbeds could 
also deploy as tactical operations 
centers in a crisis. 
MOOSE'S antlers are antennas to 
downlink intelligence data. 



Superloader For New Airlif ters 



ROBINS AFB, GA— Getting materiel 
aboard cargo transports takes a small 
army of ground equipment. To speed 
future airlifts, the Air Force wants a 




New loader raises conveyor bed on hydraulic Jacks 
and Is air-transportable itself. 



new loader capable of rolling 30 tons 
at a time into a waiting aircraft. 

Called the 60K Loader, the ve- 
hicle will replace three existing 
machines. The huge diesel- 
powered transporter will out- 
lift previous loaders by 10 
tons and roll right into the 
cargo hold itself. 

Teledyne Brown Engi- 
neering and Southwest Mo- 
bile Systems are building 
prototypes, one of which will 
be chosen this year. 




18 



POPULAR MECHANICS • JANUARY 1994 



Rocket Glider From The '60s 




Aeroballfstic rocket combines plug-nozzle engines with lifting-body silhouette. 



PALMDALE, CA— Looking like the lift- 
ing-body X-planes of the 1960s, an un- 
manned single-stage rocket could climb 
into orbit vertically, then land horizontally 
on wheels like the Shuttle. Lockheed's 
Skunk Works has designed such a reusable 
vehicle, sized to lift the load of a Titan IV. 

The so-called aeroballistic rocket would 
ride on seven modular plug-nozzle engines 
arranged in a line. These engines also 
underwent extensive research and testing 
in the mid-1960s. In a plug-nozzle, expand- 
ing exhaust gases press inward against a 
tapered conical plug, rather than outward 
against a flared bell surface. 

On descent, the vehicle would come in 
through the atmosphere like a duck to a 
pond, its nose up at a 45° angle, then flat- 
ten out to touch down on a runway. The 
unusual flight profile, combined with an 
underbelly contoured to shake off heat, 
would minimize the need for expensive 
heat-resistant materials. 

Lockheed claims such a vehicle could 
drop launch costs below $500 per pound. 



Ol' Muddy's Big Tow 

MOSS POINT, MI— The Army Corps of Engineers has a 
new flagship, the Mississippi. Built by Halter Marine, it's 
the biggest diesel towboat ever constructed in the U.S. 

The 241-ft. vessel will range along the flood-shattered 
river, hauling barges filled with concrete mats to shore up 
riverbanks. Powered by three Caterpillar diesels, the 
Mississippi can tow or push up to 16 200-ft. barges. 




Mississippi is Army Corps of Engineers' Mississippi queen. 



Primo Pump For Shuttle 



WEST PALM BEACH, 
FL — What if mechanics 
had to pull out your car's 
fuel pump every week for 
inspection? The Shuttle's 
fuel and oxygen pumps 
undergo virtually nonstop 
maintenance. 

To minimize these inter- 
ruptions, Pratt & Whitney 
has designed a low-main- 
tenance oxygen pump with 
fewer welds and built-in 
portholes for fiberoptic in- 
spection. First flight with 
the new pump is scheduled 
for 1995. 




Improved high-pressure oxygen 
turbopump will reduce Shuttle 
engine maintenance. 



NASA's Tunnel 
Of Love 

MOFFETT FIELD. CA— It wasn't 
the biggest. It wasn't the fastest. 
But two generations of aerody- 
namicists considered it the best for 
sheer precision of airflow. Now the 
12-Foot Wind Tunnel at NASA's 
Ames Research Center is under- 
going a rebirth of sorts, as a new 
test shell rises from the foundations 
of the old. 

Built in 1946. the previous tunnel 
tested the takeoff and landing char- 
acteristics of every commercial air- 
liner in the sky. Unique among wind 
tunnels were its racetrack turns, 
which allowed air to flow into the 

New tunnel will keep smooth racetrack 
turns that distinguished its predecessor. 



test chamber along unruffled paral- 
lel lines. The new tunnel will have 
the same geometry, but several im- 
provements inside. 

For one thing, the tunnel will have 
an air-isolation system to avoid the 



hours wasted discharging and re- 
pumping it between tests. A single- 
stage drive-fan compressor will also 
boost efficiency. 
The big breeze will blow again in 



1995. 
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ROOM. 




24-HOUR ROADSIDE ASSISTANCE* 



RANGER 4X4 SUPERCAB 




BUILT FORD TOUGH 



When you want a job done right, 
you do it yourself. 




That's why, at Ace, we manufacture our own paint. 

We go above and beyond the standards you expect of a premium quality 
paint - and we do it at an affordable price. That's the reason we make our 
own interior and exterior paint, stains, varnishes and specialty products. 

When you use Ace 7 Star Paint, you are assured of one coat coverage and 
durability, and your complete satisfaction is guaranteed. 

After all, it's your home; you take pride in your work and want to make sure 
the job's done right the first time. So do we. 





1994 
DESIGN &v 
ENGINEERING 
AWARDS 

• The better mousetrap principle. It still holds true 
today. From giant corporations to the home workshop 
hobbyist, people are working to improve existing prod- 
ucts and develop totally new ones. 

Each year, our editors review thousands of new 
ideas, designs, innovations and developments for a 
Popular Mechanics Design & Engineering Award. 
Nominations for awards are open to all. Anyone can 
submit any new product or innovation. The editors 
then evaluate the nominations based on their own ex- 
pertise in their respective fields: automotive, science 
and technology, home improvement, boating, outdoors, 
electronics, telecommunications and photography. 

The best of the best — be it an outstanding achieve- 
ment or just ticklishly clever — are honored. 

Join us in congratulating this year's winners and 
appreciating the significance of their achievements — 

each one a better mousetrap in its own way. 23 
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DESIGN & ENGINEERING AWARDS 




FORD MUSTANG 

Ford Division 
Ford Motor Co. 

No car has been as romanticized as the Mustang. When it 
first appeared in showrooms back in 1 964, some dealers 
had to call police to hold back the crowds, and they were 
swamped with some 22,000 orders on the car's first day. 
The Mustang is that kind of car, consistently setting styling 
trends and performance standards for sporty cars for 30 
years. The redesigned 1 994 Mustang — with its stiffer 
fc^ chassis, optional 1 7-in. wheels and dual airbags — 
. ■ continues its tradition as a leader in its field. 





AUTOMATIC 

VAN DOOR 

Inland Fisher Guide 
Division 

General Motors Corp. 

Borrowing some auto- 
matic garage door tech- 
nology, GM's plastic-bodied minivans — Chevrolet Lumina, Pontiac Trans Sport 
and Oldsmobile Silhouette — this year get a convenient automatic sliding door 
option. Push a button on the overhead console, or on the remote-control key- 
chain fob, and the door slides open. Push again, and it slides closed. If the 
door meets an obstruction when closing, it reverses and opens to full-wide 
position. It's the latest innovation in minivan convenience. 



DODGE RAM PICKUP 

Dodge Division 
Chrysler Corp. 

Dodge's first total redesign of its 
line of full-size Ram pickups in over a 
decade sets new standards across 
the board for pickups in its class. From 
the largest, roomiest standard cab to 
the most powerful engine — a 300-hp 
VI 0 — to the widest stance of any full- 
size pickup, to the first model-wide- 
available driver's-side airbag as standard 
equipment, to optional 4-wheel ABS, 
the Ram series breaks new ground. 
Couple the technology to a bold new 
big-truck front end, and the Ram sits 
apart from the rest of the pickup crowd. 





GMC SONOMA/CHEVROLET SIO 

Chevrolet Motor Division GMC Truck Division, General Motors Corp. 

Compact pickups are exploding in popularity. And no wonder. These trucks see the most 
dual-purpose use of any vehicle sold in America. They're as often called upon for personal 
transportation as for hauling. Before the new S 1 0 and Sonoma, most manufacturers essen- 
tially started with a truck, then modified it to make it more carlike. GM's new pickups were 
engineered from the ground up for the optimum balance to enhance their dual-use nature. 

They're as much cars as they are trucks. They 
achieve new levels in passenger comfort while 
giving away nothing in payload capacity. 



TOYOTA SUPRA 

Toyota Motor Sales USA 

>w Sports cars are expected to be the cutting 
v edge when it comes to performance and 
handling. And any new version has to 
be that much better than its predeces- 
sors to warrant attention. The new Toy- 
ota Supra is just that. This 2+2 rocket 
squeezes 320 horsepower from a twin- 
sequential turbo inline Six and advances 
the envelope for minimizing aero drag. 



With electronic traction control, 6-speed 
manual or 4-speed automatic with manual- 
shift mode and lateral G-sensing ABS, this is 
one car that's curvaceous as well as bodacious. 
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DODGE/PLYMOUTH NEON 

Chrysler Corp. 

Here's proof that an American car company can pro- 
duce — on its own — a small car that can be world-class. 
Neon's size, styling, weight and powertrain will stand 
up to any world competitor in its class. Neon also is 
recognized for its efficiency in design and development, 
costing millions less than its domestic competition. It's 
a classic example of American ingenuity meeting — and 
beating — overseas competition. 





SUPER V MOUNTAIN BIKE 

Cannondale Corp. 

Mountain bike suspension systems are progressing by leaps and bounds, 
and Cannondale, with its radical Super V, is out in front of the pack. Super V 
discards conventional bike frame design and structure, and uses a canti- 
levered swing arm suspended by an oil-damped shock as the only connec- 
tion between the rear wheel and frame. Up front, is the industry's first single 
telescoping shock above the crown as opposed to twin telescoping forks. 
Mountain biking will never be the same. 



MERCRUISER 
BLACKHAWK 

Mercury Marine 
Corp. 



YAMAHA FUEL-MANAGEMENT SYSTEM 

Marine Group, Yamaha Motor Corp. 

Boaters can now precisely control and maximize their fuel 
burn with Yamaha's built-in fuel-management system. The 
LCD fuel-management gauge reads out real-time fuel con- 
sumption as miles per gallon, gallons per hour and total 
fuel burned. Information can be provided for individual 
engines in a twin-engine installation or as a synchronized 
reading of both engines at the same time. The system's 
margin of error is less than '/2-gallon per hour. And it goes 
a long way to keep you from running short on fuel. 





The biggest, most cost-effective 
performance boost in the history 
of marine propulsion systems. That's 
the Blackhawk twin counterrotating prop 
and surface-piercing drive system. The design 
alters the thrust line upward so that the prop hub is parallel with 
the surface of the water. Only the bottom half of the prop is in the 
water. The top half pierces the surface and bites only air, reducing 
drag in the lower unit by 90%. For boaters, it's like getting free 
horsepower and better fuel efficiency. 





SSC RADISSON DIAMOND 

Diamond Cruise Inc. 

The cruise ship of the future is realized with SSC (Semi-Submersible 
Craft) Radisson Diamond— the first of the new-design SWATH 
(small-waterplane-area twin-hull) luxury cruise ships. Riding high 
on twin torpedo-like submerged hulls, which contain the engines, 
the Diamond keeps passenger compartments out of choppy 
waves. The ship abounds in technical sophistication, which in- 
cludes security measures that sniff out eavesdropping devices and 
extensive satellite communications services. It's the new way to 
ride high on the high seas. 

AUTONOMOUS BENTHIC EXPLORER 

Woods Hole Oceanographlc Institute 

Able to prowl the ocean floor unsupervised for up to a year at a time 
at depths to 18,000 ft., the Autonomous Benthic Explorer (ABE) is the 
first intelligent undersea machine ever turned loose for an extended 
tour of duty. The deep ports of call scheduled include probing the 
bizarre seascape around midocean hydrothermal vents, detecting 
seismic events and investigating ocean dump sites. ABE is expected 
to shed new light on the dark mysteries of the deep. 
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THE ALAMODOME 

W.E. Simpson Co. 

It may be old hat when building bridges, but it was 
an innovative idea when constructing the roof of the 
new Alamodome sports stadium in San Antonio, Texas. 
Four 3 1 4-ft. towers support the roof's 3000-ton weight 
through sets of steel cables. Additional sets of tie-back 
cables buttress the towers and transfer the load into the 
ground. Relieved of the roof load, the sides of the build- 
ing support only the stadium seats. This makes it harder 
for fans to raise the roof when the Spurs win. 





X2000 

ABB Traction Inc. 

Bullet-train speeds on existing tracks. 
That's the promise of this S13-million 
Swedish-built train. Able to blast 
down straightaways at 1 55 mph, the 
X2000 really makes time going around 
corners. An innovative suspension sys- 
tem and body-tilting mechanism en- 
ables the train to take the curves 40% 
faster than conventional equipment — 
and on existing tracks. The X2000 may 
be just the ticket to ease the pressure 
from crowded traffic corridors in our 
major metropolises. 



SEA SHADOW 

Lockheed Corp. 

America's "invisible" war- 
ship is the result of 10 years 
of work perfecting sea- 
going stealth technology. 
Sharing a similar angular 
shape with the F- 1 1 7A 
Stealth fighter, the Sea 
Shadow minimizes radar, 
sonar and infrared detec- 
tion by masking its exhaust 
and using slanted struts to 
link its main hull to a pair of submerged pontoons. While the Sea Shadow itself 
has strategic importance, it also contributes as a research tool to make more 
conventional warships less visible to radar. The new technology will help keep 
an enemy guessing and give us a vital edge in naval operations. 



POWERSHOT STAPLE GUN 

Black & Decker Corp. 

Form follows function in this totally new ap- 
proach to the common staple gun. The Power- 
Shot directs the force applied when squeezing 
the lever directly over the staple-driving end of 
the tool. This backward configuration eliminates 
kickback. The unique ergonomic design, featur- 
ing a rubber-sheathed lever, eases one-hand 
operation and helps drive staples completely 
and consistently. All this, plus features such as 
a staple supply window, will make this staple 
gun a favorite for homeowner and pro alike. 




SUPER-EFFICIENT 
REFRIGERATOR 

Whirlpool Corp. 

Winner in the S30-million 
Super-Efficient Refrigerator 
Program (SERP), Whirl- 
pool's design looks like a 
conventional 22-cu.-ft. 
side-by-side refrigerator/ 
freezer. Under the skin, 
however, is better insula- 
tion, a high-efficiency 
compressor and an 
improved condenser fan 
motor, as well as a micro- 
chip-regulated adaptive 
defrost control. The SERP 
uses environmentally 
friendly CFC-free refriger- 
ant and keeps food cold 
while saving cool cash on 
your electric bill. It's the 
way all refrigerators will 
be built in years to come. 




CORDLESS DECK/DRYWALL 
SCREWDRIVER 

Ryobi America Corp. 

Cordless screwdriving 
takes a new twist with 
the TDS400K Cordless 
Deck/Drywall Screw- 
driver. A microswitch turns on the 
tool's motor as soon as pressure is 
applied to the screw tip. So the 
time and effort needed to continu- 
ously operate a trigger is eliminat- 
ed and battery power isn't wasted 
through continuous operation. 
You'll never have to lock-on a 
conventional trigger again. The 12- 
volt battery pack stores 40% more 
power than standard batteries, to 
drive 650 drywall screws on a 
single charge. You get the conve- 
nience of a corded tool, without 
the inconvenience of a cord. 
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INCANDESCENT LIGHT 
CONTROL MODULE 

Beacon Light Products Inc. 

Computerized lighting is the first major 
change in incandescent light bulbs since 
Thomas Edison invented them more than 
1 00 years ago. A microprocessor computer 
chip fits under the base of an ordinary light 
bulb, or is incorporated within the bulb 
base itself, converting it into a 4-way bulb, 
a dimming nightlight or signal flasher. All 
control functions are activated from either 
a wall switch or the light fixture with no 
rewiring or special tools needed. Consider 
it a brighter idea. 



VIEWCAM 
CAMCORDER 

Sharp Electronics Corp. 

A new look in camcorders 
is the Viewcam, which uses 
a 4-in. color LCD screen in 
place of the usual peephole 
viewfinder. The monitor 
screen rotates 180° so you 
can shoot while holding 
the camcorder over your 
head. Flip the screen to the 
same side of the lens and 
get into the action while 
monitoring the recording 
and running the Viewcam 
by infrared remote control. 
And the glare-resistant 
screen offers easy viewing of movies when 
you're not making them. Viewcam gives 
you the big picture to improve your 
moviemaking and viewing enjoyment. 





NEWTON 
MESSAGEPAD 

Apple Computer Inc. 

Personal computing takes another step smaller 
with Apple's Newton — the first in a new prod- 
uct category called Personal Digital Assistants 
(PDA). Dispensing entirety with the traditional 
keyboard, Newton takes input by simply writ- 
ing on the screen. Newton can recognize your 
handwriting, interface with a variety of soft- 
ware, has fax, modem and information inter- 
change capability and more. Sized to fit in your 
pocket, Newton is the newest — and smartest 
— way to keep in touch. 





FLAT VISION TELEVISION 

Matsushita Electric Corp. of America 

Carve another victory in TV's Battle of 
the Bulge, as this !3-in. (diagonal) screen 
set is perfectly flat and only 3.9 in. thick. 
The secret is doing away with the con- 
ventional single large cathode-ray picture 
tube (CRT) and using some 1 0,000 minia- 
ture CRTs arranged in a quilt-like pattern 
to present the picture. Flat Vision brings 
us one step closer to the TV you'll some- 
day just hang on the wall. 
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NOTEJET 486 
LAPTOP 

COMPUTER/PRINTER 

Canon USA Inc. 

It may look like a standard laptop, but the NoteJet is more like a portable office. With 
its built-in printer, the NoteJet spits out hard copy on demand, and the unit also 
functions as a copier. With capabilities to handle PCMCIA cards, the NoteJet can be 
used for special applications such as fax and modem communications. The NoteJet 
leads the trend to packing more and more communications and information power 
into a single, smaller piece of hardware. 



LOW-VISION 

ENHANCEMENT GOGGLES 

Johns Hopkins University Hospital 

When conventional eyeglasses aren't 
sufficient to improve the sight of 
persons suffering from low visual acuity, 
the medical profession can now turn to 
a brand-new development — low-vision 
enhancement goggles. The product of 
spinoff technology from our space pro- 
gram, the goggles consist of a headset 
that houses two miniature video screens 
and three tiny video cameras. The sys- 
tem provides variable focus and magnifi- 
cation capability, and offers the hope of 
a brighter future for those with a dim 
view of the world. WI 
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SUPERHIGHWAY 

Construction begins on an interstate data highway that 
promises to revolutionize communications — 
and the way we all live. 



BY FRANK VIZARD, Electronics Editor 





- 



• The next time you think about traveling down 
the highway looking for adventure you may just 
get all you can handle without leaving home. 

The highway destined to see more traffic than 
any road ever built for cars is dedicated to trans- 
porting information. Like the interstate high- 
way system that made vehicular traffic from 
coast to coast simple, the data highway — more 
formally called the National Information Infra- 
structure (Nil)— will link homes, offices, facto- 
ries, libraries, entertainment sources, universities 
and just about anyone else into one big network. 



POPULAR MECHANICS • JANUARY 1994 



This is more than just cable TV on steroids. 



Think of it as a level of intea 



•activity not seen 



since the invention of the telephone. Multimedia 
communication — image, soul id and text com- 
bined — can happen in the blink of an eye. 

A national data highway is a dream propagat- 
ed by government and industry — not to mention 
science-fiction writers like William Gibson — for 
years. As envisioned, the Nil would give you ac- 
cess to a world of information through a variety 
of devices — typically through personal communi- 
cators of the Apple Newton variety, personal 
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INFORMATION SUPERHIGHWAY 





The Terminator 

The cable TV terminal box of the 
near future will actually be a 386 or 
486 computer and will look much 
like the Philips prototype pictured 
here. With this powerful set-top 
device, you'll be able to dial up 
movies like Demolition Man" 
Instantly. Or If you're watching a 
football game, this box will let you 
choose the camera angle you want. 
This box will also give you access 
to interactive videogames, home 
shopping and banking and a 
myriad of other services. 



computers 
and televisions. Some of 
these devices may be combined in 
the future — think of a hybrid tele- 
computer, for example. 

What type of information can you 
get? You can dial up movies on de- 
mand, play videogames with people 
across the nation, shop, take care of 
banking, make travel arrange- 
ments, tour the vaults of a museum, 
tap into any library or just chat. 

The Nil promises more than just 
a host of consumer conveniences. 
Since the data highway can handle 
voice, video and text simultaneously 
and with equal aplomb, the impact 
on business and health services 
alone stands to be substantial. 
Manufacturing specifications can 
be quickly transmitted in detail. 
Medical disorders can be diagnosed 
by specialists far away from the 
patient. And on the education front, 
students can receive lessons from 
the best teachers without regard to 
geography. 

The dream is suddenly becoming a 
reality. The proposed merger be- 
tween Bell Atlantic, one of the Baby 
Bell phone companies, and Tele- 
Communications Inc. (TCI), the na- 
tion's largest cable TV operator, 
woke up the world to the fact that the 
data highway could exist in concrete 
terms. The merged companies have 
access to 22 million customers in 59 
of the top-100 markets. The Bell At- 
lantic/TCI merger creates a pretty 
big highway just by itself. 

The $33 billion Bell Atlantic/TCI 
merger agreement suddenly made 



many people realize that the data 
highway already exists to a large de- 
gree. Much of the technology needed 
to make it operable was in hand, or 
nearly so. The road would be fiber- 
optic cable, hair-like glass strands 
that carry data as light pulses and 
which have a much greater capacity 
than copper or coaxial wire. Today, 
fiberoptic cable is only being used to 



The Bell Atlantic/ 

TCI merger 
agreement made 
people realize that 
the data highway 
already exists to a 
large degree. 



one-tenth of 1% of its capacity (a typ- 
ical 32-strand fiberoptic bundle can 
handle up to 5000 video channels). 
Basically, all that is needed is a way 
to connect a lot of little networks to 
each other to form a larger network. 

500 channels 

For many, the entrance ramp onto 
the data highway probably will look 
much like the new Time Warner net- 
work set to debut next April in Or- 
lando, Florida. Accessed via a set-top 
box, Time Warner's Full Service 
Network appears, at first glance, to 
be a pumped-up cable TV service. In- 
deed, you get 500 channels, but there 
is more to it than just that. 
A big draw is video on demand. 



Hundreds of movies are digitally 
stored on large computers called dig- 
ital servers. Your movie selection 
travels via a variety of digital switch- 
es to what amounts to a 386 or 486 
computer masquerading as a cable 
box sitting on top of your TV. These 
set-top devices will be made by vari- 
ous suppliers. For example, Silicon 
Graphics is making set-top devices 
for the Time Warner system, while 
3DO is doing the same for a pro- 
posed US West interactive-TV trial 
in Omaha, Nebraska. Other poten- 
tial suppliers include Philips and 
GTE, a company that is also en- 
gaged in a trial interactive-TV sys- 
tem in Cerritos, California. 

The signal, being received via 
fiberoptic and coaxial cable, is digi- 
tally compressed so it occupies only 
a small fraction of the bandwidth 
available. With digital compression, 
eight to 10 video channels can be 
carried in the bandwidth normally 
required for one channel. 

Of course, you can do more than 
just watch movies. Just imagine 
watching a sporting event, for exam- 
ple. Since the TV is now interactive, 
you'll be able to choose from which 
camera angle you want to watch 
the action. 

You'll also be able to play video- 
games or engage in hobbies like 
rotisserie baseball with other people 
on the network. And since the net- 
work is 2-way, you can expect all 
kinds of control accessories to be 
available. This would include head- 
mounted displays (HMDs) or hel- 
mets for virtual-reality scenarios. 
Set-top boxes will likely come 
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Bundles Of Glass 

A typical fiberoptic bundle might contain 
32 hair-like glass strands. Data is carried 
as light pulses, which can travel for miles 
without amplification. Current capacity for 
a 32-strand bundle would be about 5000 
video channels or 500,000 voice 
communications — all through a bundle 
measuring just 0.5 in. in diameter. Future 
advances in electronics will likely boost 
capacity to 1 million conversations per 
strand. Finding your way around, 
however, may be the biggest problem 
for travelers on the data highway. One 
proposal calls for software worms called 
Knowbots to act as information-retrieval 
agents. You wouldn't have to know where 
the data is — a Knowbot would just travel 
the data highway until It found the answer. 



equipped with credit-card-size slots 
for PCMCIA flash memory cards so 
game scores can be saved. PCMCIA 
cards might also be used to access 
special channels or leagues. 

PCMCIA cards could also be used 
as credit cards for home shopping. 
And in all likelihood, a small video 
camera atop the TV will turn your 
television into a picture phone for 
video conferencing. 

Another likely byproduct of the 
development of the data highway 
is an inexpensive wireless phone 
service. As envisioned by the 
Federal Communications Com- 
mission, the Personal Communi- 
cations Service (PCS) would al- 
low pocket-size phones to be 
radio-linked to a series of re- 
ceivers wired directly into a lo- 
cal cable TV system. The tele- 
phone call would travel back 
along coaxial wires to the cable 
TV system's main office where it 
would cross over to normal telephone 
lines. In theory, though, if the call re- 
cipient is part of the cable TV sys- 
tem, then the call would not neces- 
sarily be routed through the phone 
lines, appearing instead on a dedicat- 
ed audio channel provided by the ca- 
ble TV service. 

Of course, PCS would give you ac- 
cess to the data highway. This fact 
alone is likely to spur the develop- 
ment of many types of wireless de- 
vices that will be able to transmit 
everything from faxes to video. It is 
expected that PCS will be relatively 
inexpensive — certainly cheaper than 
cellular phone service — because the 
FCC is allocating a large amount of 
radio spectrum for the service and is 
allowing as many as seven competing 
service providers to exist per market. 
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Compressing data 

Digital compression of data means 
information can be squeezed down 
from the fiberoptic cable through the 
"last mile" of existing coaxial cable to 
the home. The feed points to the 
home and the TV terminal box will 
also use a new asynchronous transfer 
mode (ATM) switching technology 
that receives and reconstructs the 
high-speed digital packets of infor- 
mation sent to it. ATM essentially 
puts the brakes on fast-moving data 
so that it can easily move down the 
local coaxial streets. 

While a fiberoptic connection to 
every home would be ideal, the com- 
plete rewiring of homes for fiber- 
optics will take many years. The last 



mile of coaxial cable represents 80% 
of a cable TV company's infrastruc- 
ture. The amount of mileage here is 
incredible when you consider that 
95% of the 94.2 million TV homes are 
wired for cable, even if only about 
62% actually subscribe. 

The phone companies, meanwhile, 
are likely to be delivering video im- 
ages via telephone lines in competi- 
tion with cable TV companies. Until 
every home is wired with fiberoptic 
cable, the telephone companies are 
likely to use a new technology called 
an asymmetric digital subscriber line 
(ADSL) in the interim. ADSL allows 
the phone companies to send com- 
pressed video images over ordinary 
copper wires and still have room for 
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At MIT, researc 
musician Yo-Yo A/la (top segment, above) from oth 
shots of different focal lengths using digital video 
technology. When digitized, video flows like a 
stream (right) that can be easily manipulated. 



voice conversations. Fibei'optic cable 
would bring the signal to the last 
mile, after which ADSL technology, 
which tends to degrade over dis- 
tance, would bring the signal home. 

The fiberoptic cable, though, is 
essential for 2-way communication. 
With coaxial cable, the signal must be 
amplified every 2000 ft. In a 2-way 
coaxial connection the amount of 
electronic noise added by the ampli- 
fiers makes the signal unintelligible. 
With fiberoptic cable, the signal can 
travel for miles before needing a 
boost, a characteristic that keeps 
the signal quality very clean. 

The phone companies are also 
looking at another technology that 
allows digital data to be sent over 
existing copper wires. Called the 
Integrated Services Digital Net- 
work (ISDN), this technology 
seems most suitable for voice and 
text applications. If upgraded, 
ISDN could prove to be a shortcut 
to the information highway. 

On the net 

All of these options are fine on the 
local level but how do you make the 
connection to larger networks that 
allow you to telecommute to the of- 
fice or tap into Washington, D.C.'s 
Smithsonian Museum when you're in 
Des Moines? 

The data highway model everyone 
is looking at is a confederation of 
computer networks called the Inter- 
net. Currently, the Internet is com- 
prised of more than 10,000 networks 
— from universities, libraries, science 
foundations, government and busi- 
nesses — that are all linked together. 

Estimates as to the number of peo- 
ple using the Internet range to as 
high as 30 million. This number will 
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only get higher as this year Conti- 
nental Cablevision Inc. provides spe- 
cial hookups that allow PCs to jack 
into the Internet via cable lines. This 
link allows users to download data at 
much faster rates since coaxial and 
fiberoptic lines are being used. 

Internet users send electronic 
mail, chat with other Internet users 
on bulletin boards, play games or ac- 
cess about 2 million files on a variety 
of topics. In effect, the Internet is its 
own electronic community. More im- 



The data highway 
model everyone is 
looking at is a 
confederation of 
computer networks 
called the Internet. 



portantly — and this is an approach 
the federal government wants to take 
on the data highway — the Internet 
has an open architecture, meaning 
that it is available to all. 

The Internet, however, illustrates 
one of the practical problems facing 
the data highway. The Internet is a 
notoriously difficult piece of cyber- 
space to navigate, and it is often very 
hard to find the information you're 
seeking. Software developers hope 
to make the information-retrieval 
process easier in the future. One con- 
cept involves software worms called 
Knowbots that crawl from source to 
source looking for the answers to 
questions. You wouldn't have to know 
where the information is — the worm 



WAITER BENDER & LAURA TEOOOSIO. EDOIE ELLIOT. 
MTT MEDIA LABORATORY PHOTOS 



would just keep looking until it found 
the desired data. Traffic congestion, 
though, might turn out to be a major 
problem if too many worms are look- 
ing for information in the same 
place — another issue to be resolved. 

The Internet model, however, may 
not be the only one pursued, particu- 
larly in a short-term future devoid of 
standardized protocols. AT&T, for 
example, is investing heavily in the 
ImagiNation Network, formerly 
Sierra On-Line, in hopes of creating a 
nationwide network for videogame 
play. The network will allow players 
to compete against each other using 
Sega Genesis gear, an AT&T pe- 
ripheral device called The Edge 16 
and 3DO's interactive multiplayer. 
Once standardized protocols are de- 
veloped, the ImagiNation Network 
would be just another lane on the 
information highway. 

Besides information retrieval, 
there are other hurdles to jump as 
well. One is to agree to a protocol 
standard that allows different net- 
works to communicate easily with 
one another. And while numerous 
companies, ranging from General 
Magic to IBM, are vying to develop 
one, the Bell Atlantic/TCI merger 
may just create a de facto standard. 

Smart TV 

Perhaps the biggest leap forward will 
come when video can be transmitted 
digitally. Translated into zeros and 
ones like audio on a compact disc, 
video becomes easily manipulated 
and a whole range of options begins 
to appear. For instance, images of 
the same subject but shot at different 
focal lengths can be combined to pro- 
duce a single image. Small details can 
be enlarged at will. This technology 
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Clinton In A Fix *j Maastricht Ship 
' Sails On 
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France -Presse 
SECRETARY of Stat t Warren 
Chnstopher said flatly last month, 
"We cant do it ail We have to save 
>ur power foi those situations which 
threaten out deepest national inter- 
ests " Bosnia, he noted, is " a human- 
itanan ensis a long way from home, m 
the middlt of another continent 1 

Undersecretary Peter Tamoff Ml 
I explained that the secretary of state 
[had not failed to persuade European 
I allies lo join in stronger action in 
■ Bosnia, because he had not iet!ly 
lined He had gone to Europe m what 



The Economist 

THE Danish people's Yes. on second 
thoughts, to Europe's Maastricht 
treaty comes as a qualified relief 
Judged tn abstract, tins treaty's 
rushed constitution for European 
Union ought to have been redrafted 
or shelved Yet l£ months after its 
signing, and set against the political 
and economic backdrop of today's 
Europe, the dangers of persisting with 
it tie smaller than the dangers of 
scuttling it The sight of the European 
Community's crvilced, hfce- minded 
nations bickenng on about the pros 
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International Herald Tribune 
DID you stop worrying about nucle 
obliteration when the cold war 
ended? Start again To make an 
atomic bomb, a terronst or a would- b 
proliferator would need to get hold o 
only 5kg of weapon- grade plutoniuii 
or 15kg of weapon- grade uranium, 
less than you would need to fill a I 
fhutbovrl At present the world prot ^ 
ably contains about 250 tonnes of 
this sort of plutomum and 1,500 
tonnes of the uranium To lose one 
bomb's-worth from the stock is the 
equivalent of losing a single woid 
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Personal Papers 

In the near future, news from a variety of sources can 
be customized according to your personal interests. 
Multimedia presentations of information will be 
common as demonstrated by this News In Motion 
on-line electronic newspaper. 



is just around the corner. 

For example, digital video will be 
the cornerstone of a direct broadcast 
satellite (DBS) service being launched 
by Thomson Consumer Electronics 
(RCA's parent company) and Hughes 
Communications. Scheduled to debut 
this April, this DBS service will use 
digital video and compression tech- 
nologies to offer 150 channels re- 
ceived in the home by an 18-in. dish 
for about $700. 

As envisioned by researchers at 
MIT's Media Lab and elsewhere, 
digital video will have many ramifi- 
cations. But perhaps most impor- 
tantly, it gives your television a 
chance to become intelligent. 

In the near future, television will 
have the sort of learning capabili- 
ties exhibited now by products like 
Apple's Newton personal communi- 
cator. As you use the television, the 
TV's intelligence system will note 
the type of programming you enjoy. 
So instead of channel grazing 
through an impossible number of 
channels, the TV will present you 
with a list of programming choices 
based on your viewing history. The 
TV may also digitally store a pro- 
gram it thinks you might like even 
when you're not at home. 

Viewers will also be able to cus- 
tomize their viewing — of news, for ex- 
ample. Since the news arrives in digi- 
tal form, it is relatively easy for the 
TV to sort through the incoming digi- 
tal video stream of channels and pull 
out items of specific interest to you. 

Or conversely, if you're interested 
in news footage of civil unrest in 
China, for example, the TV will 
cruise through all the news channels, 
pulling out any snippets relating to 
China. These snippets would then be 



assembled automatically so what you 
would see is one long piece of video 
footage on China. You no longer have 
to jump from news channel to news 
channel looking for that extra 
footage or different camera angle 
that is often critical to an under- 
standing of events. 

Customization could even extend 
to other types of news sources. For 
instance, you might subscribe to a va- 
riety of newspapers and magazines. 
Your television or your computer 



The arrival of 
digital video 
technology gives 
your television a 
chance to become 
intelligent. 



would know the type of information 
you are generally interested in. Arti- 
cles from different sources would be 
blended together to create your per- 
sonal newspaper that would be dis- 
played on screen. You'd also be able 
to quickly print a hard copy of your 
newspaper — in color, of course, 
thanks to coming improvements in 
printer technology — or access your 
personal newspaper via a wireless 
computer or Newton-type personal 
communicator. 

Such capabilities already exist, al- 
though the technology is still too ex- 
pensive for mass use. Nevertheless, 
the Sandpoint Corp. of Cambridge, 
Massachusetts, has a software pro- 
gram called Hoover that sucks items 



of specific interest to its subscribers 
out of 5200 publications. The system, 
which now costs about $28,000, pre- 
pares reports that are continuously 
updated. 

Electronic newspapers are also 
likely to use multimedia in their pre- 
sentations of news. A hint of things to 
come is the News In Motion on-line 
newspaper available on a weekly 
basis from Walk Soft Corp. in 
Rochester, New York. News In Mo- 
tion combines audio, still pictures, 
animation and text to present an ar- 
ray of news, opinion, entertainment 
and sports information. With the 
addition of digital video, live footage 
could easily be integrated into the 
mix. You would also be able to ac- 
cess your personal newspaper via a 
wireless computer or Newton-type 
personal communicator. 

Watching all this is the federal 
government, mostly with a friendly 
eye since Vice President Al Gore is 
a long-time proponent of the data 
highway. Indeed, someone will have 
to act as a data-wise state trooper to 
make sure commercial interests 
don't outweigh societal needs. 

Corporate users, for instance, may 
be asked to pay a premium on video 
conferencing — money that would be 
allocated to install data highway ter- 
minals in the public libraries and 
schools of the inner city. The hope is 
that the federal government will take 
a leadership role in the creation of a 
common carrier channel easily ac- 
cessed by all. 

That role may be all the more im- 
portant if, as Thomas Jefferson said, 
information is the currency of democ- 
racy. Thanks to the information high- 
way, that currency is likely to get 
into more hands than ever. Wf 
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NISSAN ALTIMA 

Bargain-basement prices, penthouse chic. 



BY MICHAEL LAMM, Contributing Editor; PM Photos by George Olson 



• In 1993, Nissan replaced its ho- 
hum Stanza with the stylish Altima 
and introduced its capabilities in a 
clever way. Rather than playing the 
Altima against direct competitors 
like the Toyota Camry, Ford Taurus, 
Honda Accord and Mazda 626, Nis- 
san TV commercials, implied that 
here was a handsome, beautifully 
made car that would out-slalom the 
BMW 325, outbrake a Lexus ES 300 
and out-accelerate the Mercedes- 
Benz 190E 2.3. In the same breath, 
Nissan stressed the Altima's $12,999 
base price. 

Results were immediate and dra- 
matic, well beyond the fondest expec- 
tations of Nissan marketers. Buyers 
flocked to Nissan showrooms and Al- 
tima sales took off. 

But TV commercials can only whet 



the viewer's appetite. Question is, 
does the Altima live up to its adver- 
tised image? And what prompted so 
many American buyers to spend 
money on the Altima, a relative un- 
known, rather than one of its solidly 
established rivals? 

To answer the second question 
first: Styling played an important 
role in helping to sell the Altima, 
but so did price. The words sporty, 
sleek, elegant, luxurious and value 
cropped up any number of times on 
our questionnaires. Not too surpris- 
ingly, several owners made a styling 
comparison with the Infiniti J30. "My 
Altima looks expensive," said an Illi- 
nois attorney. 

But it's not. At the end of the '93 
model year, the basic Altima XE 
sedan cost $901 less than the least- 



expensive Honda Accord, $1256 less 
than the Mazda 626, $2309 less than 
the Toyota Camry, and it beat the 
Ford Taurus by $2601. As many of 
our owners observed, it's "a lot of car 
for the money." 

The basic appeal here seems to be 
one of the oldest — and most produc- 
tive — on record. A good-looking car 
with lots of features for a reasonable 
price. And it's likely to be the major 
marketing theme for the rest of the 
decade. 

Offered only as a 4-door sedan, the 
Altima comes in four trim levels: XE, 
GXE, SE and GLE. The three upper 
levels are essentially option pack- 
ages. But even the base XE, which 
only 6.8% of our respondents or- 
dered, includes a long list of standard 
goodies: a driver's airbag plus motor- 
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for the GLE, which is roughly $3000 
less than similarly equipped com- 
peting models from other Japanese 
manufacturers. 

The Altima offers relatively few 
free-standing options. You can order 
a 4-speed automatic transmission 
and antilock brakes for all models, 
leather upholstery in the GXE only, a 
power sunroof and a CD player for 
the SE and cruise control in the XE. 

There's just one source of power 
for the Altima family — a 150-hp 2.4- 
liter dohc 16-valve 4-cylinder. It's the 
same engine that powers the 240 SX 
coupe, and it gives the Altima enough 
go-power to keep up with the best in 
its class. The Altima also offers com- 
mendable braking performance, ac- 
cording to our owners. And the fuel 
economy reported by our respon- 
dents was even better than the EPA 
estimates: 22/29 city/highway versus 
the EPA's 21/29 forecast. 

As for the Altima's all-around per- 
formance, a Texas homemaker deliv- 
ered the majority opinion when she 
said, "The Altima handles so well 



SUMMARY OF NISSAN ALTIMA OWNERS REPORTS* 



Total miles driven 


1,556,342 


Glovebox too small 


13.9% 


Poor 


0.9 


Air conditioner 


li.O 


Average miles driven 


6225 


Motorized shoulder harness 


13.9 


Instrumentation: 




Electrical 


6.0 


Purchase price: 




No complaints 


9.9 


Excellent 


68.0% 


Exhaust system 


6.0 


Average 


$16,692 


Seating comfort 


8.4 


Good 


28.3 


Fuel-injection system 


li.O 


Range $13, 100-$2 1.000 


Noises and rattles 


7.9 


Average 


3.7 


Repair it vourself? 




Why did you choose the 




Fuel economy 


Si 


Poor 


0.0 


No 


94.0% 


Nissan Altima? 




Suggested changes: 




Driver sightlines: 




Yes 


6.0 


Styling 


58.4* 


Larger glovebox 


20.0% 


Excellent 


70.4% 


Dealer repairs satisfactory? 




Price/value 


42.4 


Add courtesy lights 


13.0 


Good 


25.1 


Yes 


60.0% 


Handling 


21.0 


Nonmotorized 




Average 


3.7 


No 


40.0 


Previous Nissan ownership 13.3 


shoulder harness 


11.4 


Poor 


0.8 


Dealer sen-ice opinion: 




Standard equipment 




Improve seating comfort 


8.1 


Overall convenience: 




Excellent 


55.0% 


and features 


10.5 


Make V6 engine available 


7.0 


Excellent 


66.2% 


Good 


31.6 


Performance 


10.1 


Power seats neat 




Good 


31.2 


Average 


10.5 


Engine power 


10.1 


up/down feature 


u 


Average 


2.1 


Poor 


2.9 


Model choices: 




Engine power 




Poor 


0.4 


Dealer sales policy: 




Altima GXE 


64.1% 


Excellent 


66.8% 


Workmanship opinion: 




Excellent 


50.0% 


Altima GLE 


18.7 


Good 


29.1 


Excellent 


76.3% 


Good 


33.2 


Altima SE 


10.4 


Average 


4.1 


Good 


22.1 


Average 


12.9 


Altima XE 


6.8 


Poor 


0.0 


Average 


1.2 


Poor 


3.9 


Options/Accessories: 




Handling: 




Poor 


0.4 


Number of vehicles owned: 




Air conditioning 


98.9% 


Excellent 


85.6% 


Comfort opinion, front seats 




This vehicle only 


30.2% 


Cruise control 


96.9 


Good 


12.3 


Excellent 


66.0% 


Two vehicles 


40.0 


Antilock brakes 


39.9 


Average 


2.1 


Good 


28.1 


Three vehicles 


22.7 


Sunroof 


31.1 


Poor 


0.0 


Average 


4.7 


Four or more 


7.1 


Avg. mpg, city/hwy: 




Braking: 




Poor 


1.2 


Principal driver 




5-speed manual 


25.3/30.6 


Excellent 


71.2% 


Comfort opinion, rear seats: 




Female 


61.5% 


4-speed automatic 


22.0/27.9 


Good 


26.7 


Excellent 


52.5% 


Male 


37.3 


Transmission choices: 




Average 


2.1 


Good 


42.4 


Equal 


L2 


4-speed automatic 


79.8% 


Poor 


0.0 


Average 


4.5 


Age distribution of owners: 




5-speed manual 


20.2 


Overall performance: 




Poor 


Dl8 


Under 29 


16.4% 


Specific likes: 

Styling 




Excellent 


79.7% 


Any mechanical trouble? 




30-49 


58.0 


59.4% 


Good 


18.7 


No 


80.5% 


50-plus 


25.6 


Handling 


43.2 


Average 


1.7 


Yes 


19.5 


Based on your experiences, would 
you buy a Nissan Altima if you had 


Ride quality 


33.3 


Poor 


0.0 


What type of trouble? 




Engine power 


31.2 


Control layout: 




Engine stalls 


16.0% 


it to do over again? 




Comfort 


29.5 


Excellent 


61.9% 


Transmission 


14.0 


Yes 


65.1% 


Performance 


17.9 


Good 


34.4 


Shoulder-harness 




Mavbe 


:io.2 


Specific dislikes: 




Average 


2.9 


release 


10.0 


No 


4.7 



Elegant dash enhances quality look. 

mm 



mm 




Seat comfort drew some criticism. 



ized front shoulder harnesses, power 
rack-and-pinion steering, power 
brakes, dual power mirrors, a tilt 
steering wheel, a tachometer, front 
and rear antiroll bars and plenty 
of thoughtful touches like a digital 
clock, reclining bucket seats, a 
center console, cup holders, 
remote releases for the 
fuel-filler door and the 
trunklid, intermittent 
wipers and a rear- 
window defroster. 
The GXE adds 
power windows, 
and door locks and 
a viscous limited- 
slip differential. In 
the sporty SE, you 
get standard air con- 
ditioning, rear disc 
brakes, fog and cornering lights, 
a cassette stereo, cruise control, 
sport suspension, a rear spoiler and 
alloy wheels. The GLE tops off the 
line with an alarm system, a power 
sunroof and other amenities. Prices 
range up to the mid-$18,000 range 



• Percentages might not equal 100% due to rounding up or insufficient data. 



NISSAN ALTIMA 




Altima's Inflnltl-lnsplred styling and high quality helped pack prospective buyers Into 
Nissan showrooms, and aggressive pricing helped convert them into owners. 



EDITORS REPORT 



The Fun-To-Drive Factor 



• The very first thing we did when we 
saw the results of this owners survey 
was rush to the nearest Altima test 
car and pop open the glovebox. And 
sure enough, it was a little on the 
small side, just as 13.9% of the own- 
ers told us under the Specific Dislikes 
heading of their questionnaires. 

Our reaction: If that's the worst 
thing someone can say about a car, 
the manufacturers have done a very 
good job indeed. 

Beyond the glovebox issue, our 
overall reaction to the Altima contin- 
ues to be enthusiastic. Most of the 
owners in our survey were seduced 
by the Altima's styling and converted 
by its pricing. While we too like the 
Altima's Infiniti-inspired good looks, 
we think the quality that sets the 
Altima apart from many of its com- 
petitors is its fun-to-drive index. 

Nissan's passenger-car chassis 
program has been among the best 
for a number of years now, and the 
Altima is yet another proof. Thanks to 
its stiff chassis, the Altima provides 
exceptionally precise and responsive 
handling. Nissan used to market its 
premium Maxima sedan as the "4- 
door sports car." The Altima, in our 
opinion, comes even closer to this 
standard. 

It also measures up well against a 
number of other contemporary mid- 
size automotive standards. Fit-and- 
finish quality compares with the best, 
inside and out. It's impressively quiet, 
thanks in part to its wind-cheating 
ovoid shape and also to very good 



isolation from road noise. Very little of 
what's going on under the car trans- 
mits itself into the passenger com- 
partment. 

The Altima's 4-cylinder engine also 
gives a good account of itself. It's 
reasonably potent, reasonably quiet 
and reasonably smooth — for a Four. 
However, 4-cylinder engines are no 
longer the last word in the midsize 
class. We agree with those owners 
who wished a V6 engine was among 
the Altima's options. So far, this re- 
striction hasn't hurt sales. But with 
excellent V6 engines available for the 
Toyota Camry and Mazda 626 — plus 
another due sometime in 1994 for 
the new Honda Accord — the Altima's 
appeal could slip just a bit. 

One area where the Altima does 
not measure up is inside, specifically 
in the rear seats. The car's compact 
dimensions make it pretty crowded 
back there for adults, although it's 
certainly roomy enough for families 
with young kids. 

Two welcome changes for 1994 
are the addition of a front-passenger's 
airbag and the substitution of active 
front seatbelts — with adjustable 
shoulder anchors — for the previous 
motorized passive front belts. 

Beyond that, though, there doesn't 
really seem to be much that needs 
changing. If Nissan can maintain the 
Altima's high quality and aggressive 
pricing, it should continue to help re- 
pair the company's U.S. fortunes — 
and to make owners happy — for 
some time to come. — Tony Swan 



that I always feel in complete con- 
trol. Ride is unbelievable for a small 
car, with no engine vibration and 
very little wind noise. Power feels 
stronger than the Camrys and Ac- 
cords I test drove." 

As she points out, the Altima is one 
of the smaller cars in the midsize 
class, both outside and in. It's 7.3 in. 
shorter than the Camry, although 
both cars ride a 103.1-in. wheelbase. 
Shoulder and hip space is tighter in 
the Altima. Trunk volume — at 16 cu. 
ft. — is 6 cu. ft. less than Camry's, al- 
though it's slightly larger than the 
'93 Accord. 

Just over 80% of the Altimas in our 
survey gave their owners no trouble 
at all — a percentage that's identical 
to our most recent Toyota Camry 
survey. Of the 19.5% who did report 
problems, the most common was en- 
gine stalling. This, we're told by Nis- 
san, was caused by a faulty computer 
ground, which has since been fixed. 

And while most owners praised 
the automatic transmission's smooth 
shifts, some complained that part- 
throttle downshifts felt sluggish — 
not positive enough. The solution, 
according to Nissan, is for the driver 
to be more decisive with the throttle. 
The Altima shares this electronically 
controlled 4-speed automatic with 
the upscale Maxima SE and the 
Quest minivan, and it's set up for 
soft shifts. 

A few owners also complained that 
their motorized shoulder harnesses 
weren't always releasing properly. 
One woman, in fact, said she'd been 
trapped in her car by a belt that 
gripped her like a python. Fortunate- 
ly, that was as far as the python 
parallel went. 

Among smaller annoyances, the 
Altima's glovebox took most of the 
hits. Too small, said 13.9%, and open- 
ing the bottom-hinged door allows 
contents to escape. Another peeve in- 
volved the cup holder. Owners com- 
plained that it interfered with the ash- 
tray and some of the radio controls. 

Unlike their predecessors, the 
Japanese-made Stanzas, Altimas are 
built in Smyrna, Tennessee, in the 
same huge complex that assembles 
Nissan pickups. The Tennesseans 
are apparently doing a good job, 
because Altima workmanship was 
rated excellent by 76.3% of our own- 
ers and good by another 22.1%. 
These ratings are virtually identical 
to the owner responses we recorded 
for the Camry. 

It seems fair to say, then, that the 
Altima has lived up to its early 
promise. A Michigan legal secretary 
provided the ultimate endorsement: 
"When driving this car, I feel it's just 
built around me." W4 
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BATTERIES REBORN 




dead — especially by the compa- 
nies that manufacture them. It's 
the Buddy L Super Charger 
from SLM Corp., a company 
best known for its kids' toys and 
athletic gear. The other product is an 
alkaline battery that is designed to 
be reused at least 25 times or as 
many as 100, depending on its karma. 
It's the Renewal system from Rayo- 
vac, which has been making canned 
juice since 1906. 

Each product lived up to its claims 
in Popular Mechanics' hands-on 
evaluations. After that, the differ- 
ences begin, starting with a differ- 
ence of opinions. 

The manufacturers of conventional 
alkalines don't take much stock in 
Buddy L — and if you owned battery 
stocks the day Buddy L debuted, you 
wouldn't either. Most makers, includ- 
ing Rayovac, contend that batteries 
not designed for recharging should 
not be recharged. The implication is 
that single-use alkalines can't be 
recharged satisfactorily, or safely. 

On the safety issue, SLM has vol- 



umes of independent data to confirm 
that its product handles alkaline (and 
rechargeable nickel-cadmium) cells 
without hazard. The owner's manual 
explicitly states what can be charged 
— and what shouldn't be (lithium 
batteries, for instance). 

Regarding effectiveness, SLM 
claims only to extend the usefulness 
of throwaway alkalines. The charger 
won't restore a battery to full power 
repeatedly (1.5 volts) — each use and 
reuse is subject to diminishing re- 
turns. Nor will it recharge a battery 
indefinitely: Cells that have dipped 
below a certain point (0.9 volts) don't 
have a prayer. Sometime next year, 
SLM plans to introduce another sys- 
tem, called Regenetron, which the 
company claims will restore single- 
use alkalines to full power. 

That's what Rayovac's Renewal 
Power Station does today, except 
that the company contends its Re- 



newal batteries are specifically engi- 
neered for recharging. Put a conven- 
tional alkaline or rechargeable NiCd 
in the Power Station and nothing 
happens. 

It's designed that way, because 
Rayovac insists single-use cells 
shouldn't be recharged at all, and the 
Power Station isn't meant for NiCd 
rechargeables. The company is 
equally insistent that Renewal bat- 
teries shouldn't be recharged in any 
other system, including SLM's. 

According to Rayovac, its Renewal 
cells differ from conventional alka- 
lines in chemistry and construction. 
A spokesperson explains that the 
^ chemicals in single-use alkalines 
are mixed in certain proportions 
to wring every drop of juice 
from the cell. These proportions 
are altered in Renewals, so 
enough substance remains in 
the cell to restore energy when 
the charging current reverses 
the chemical process. 
Additionally, Rayovac tells 
PM that changes in internal con- 
struction enable the Renewal to 
maintain its physical integrity 
through multiple reuses. This con- 
struction inhibits swelling of the 
cathode during discharge and con- 
traction during recharge. 

Rayovac states that Renewal bat- 
teries can turn back the chemical 
clock 25 times to full 1.5-volt power. 
That's 25 cycles under real-life condi- 
tions. Theoretically, they're capable 
of 100 reincarnations, if the user reli- 
giously recharges them after, say, 2 
hours daily in the Walkman. 

For PM's hands-on evaluation, we 
used Renewals in a portable CD 
player, a color LCD television and a 
halogen flashlight — all high-drain de- 
vices that can really run up a battery 
bill and lend a lot of credence to the 
rechargeable concept. Each ran as 
long as its manufacturer said it would 
on AA alkalines before hitting its 



Life Cycles 



PRODUCT 



• Although a battery might appear dead when the device 
it's powering stops working, frequently it's the device that 
has quit and not the battery. Every battery-powered 
product has a voltage cutoff point, meaning the minimum 
amount of power it requires to operate. Often a product will 
reach its cutoff point before the battery has completely 
run out of juice. 

Such a battery might have a useful second career in a 
product with a lower cutoff point. For example, a battery 
that no longer runs a camera at 1 .3 volts might operate a 
bathroom transistor radio with a 0.8-volt cutoff for another 
30 hours. 

What follows is a list of typical products and their ap- 
proximate cutoff points in volts. The value given is for a 
single AA-size alkaline cell, which has a full power rating of 
1 .5 volts. Most products use two or more cells. —S.A.B. 



CUTOFF POINT 
(VOLTS) 



Autofocus 35mm Flash-Camera 
Halogen Flashlight 
Regular Flashlight 
Headphone/CD Player 
Portable LCD Color TV 
Pencil Sharpener 
Headphone/Cassette Player 
AM/FM Digitally Tuned Radio 
Portable Shaver 
Quartz Analog Clock 
AM/FM Transistor Radio 
Infrared Remote Control 



1.3 
1.3 
1.2 
1.2 
1.2 
1.2 
1.0 
1.0 
1.0 
1.0 
0.8 
0.8* 



*Was still operating at 0.75 volt. 
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voltage cutoff point. This is the point 
below which the device won't operate 
even though the cells might have 
plenty of juice left to run devices with 
lower cutoff points. 

For the record, Rayovac says its 
Renewals should run almost as long 
as conventional alkalines right out of 
the package, despite the different 
chemical balance. We found this 
claim to be true, based on actual use 
and measurement with a digital volt- 
meter. We also found that Renewal 
batteries ramped right back up to 
full power, repeatedly, after a fill-up 
in the Power Station. 

Rayovac says Renewals really 
thrive on high-drain, high-cutoff de- 
vices such as these, because the bat- 





1 



i 



If 
hi 



tery gets to take a refreshing nap 
more frequently — and therefore has 
a better chance of making that 100th 
recharge. Still, we found the Re- 
newals bounced back for the late 
rounds even when depleted in low- 
drain, low-cutoff items such as a 
transistor radio or electric shaver. 

Recharging takes 3 to 5 hours for 
the AA and AAA cells, overnight for 
C and D cylinders. PM evaluated the 
AAs, as these account for half the 
alkaline market. 

Renewal batteries cost about $5 
per AA and AAA 4-pack or C and D 
2-pack. Rayovac offers a Renewal 
Power Station that handles four AA 
or AAA cells ($15) and another that 
recharges any combination of eight 
cells ($30). 

At typical discount-store prices, an 
8-pack of AA alkalines goes for $5. So 
if you spend $20 for the smaller Re- 
newal station and four AAs, you'd re- 
coup your investment after eight 
reuses. Assuming you get the 25 
reuses stated by Rayovac, the next 
17 charges would save you more than 
$10 on the cost of throwaways. Your 
calculator will tell you that subse- 
quent Renewal 4-packs pay back on 
the first charge and save nearly $58 
over the next 23 cycles. 

If you've got a lot of low-drain bat- 



tery-powered devices, the Buddy L 
Super Charger is a worthwhile in- 
vestment. There's a small travel- 
model for four AAs or AAAs ($30) 
and a tabletop version ($50) for four 
cells of any size. 

We found experimenting with the 
Buddy L to be an education in bat- 
tery behavior and power manage- 
ment. As previously stated, SLM 
doesn't claim to bring a battery back 
from the dead to full 1.5-volt vigor. 
What it does is pump up the remain- 
ing power, and this means a battery 
that will no longer operate one kind 
of device can have a useful, and possi- 
bly long, second career in another. 

After bringing single-use alkalines 
down to various states of discharge in 
a dozen different devices, we found 
that, on average, the SLM recharger 
would increase the residual charge 
by 10% to 15%. This means a battery 
recharged at 1.2 volts might be re- 
stored to 1.32 or 1.38 volts. This might 
sound like small change but it'll 
sound pretty good in some devices. 

For example, the high-drain, high- 
cutoff CD player and TV would give 
up the ghost after about 3 hours, 
when the batteries dipped to 1.25 
volts. Recharging in the Buddy L to 
1.38 volts did not run these devices 
for a significant amount of time, and 



Rayovac offers two versions of Its Renewal recharger, one for AA 
and AAA batteries (above) and another for all sizes (left) . 

hardly raised a glimmer in a flash- 
light or camera's photoflash. But it 
did give the batteries new legs in a 
cassette player with a 1.0-volt cutoff. 
We got 10 strong plays from a 90- 
minute tape (15 hours) before recharg- 
ing the batteries at about 1.2 volts. 

The subsequent recharge, to about 
1.3 volts, seemed to last an eternity 
in a $15 AM/FM "shower" radio with 
a 0.8-volt threshold — about 30 hours. 
The Buddy L wouldn't recharge the 
cells at this point, as it considers an 
alkaline dead at 0.9 volt. Don't tell 
that to the infrared remote-control 
for our VCR. It was still beaming 
commands at 0.75 volt the last time 
we checked, and check we did, for 
leakage. We retired these cells, lest 
they suffer the indignity of old age. 

Both SLM and Rayovac say it's 
important to develop disciplined 
charging habits in order to get the 
most use from a battery. In both 
cases, the more juice in the cell dur- 
ing recharging, the more charges 
you're likely to get. 

Let's say you use a Walkman while 
commuting for an hour each way. 
SLM advises to recharge the batter- 
ies each night when you get home, 
whether they seem to need it or not. 
If you develop a regimen with fre- 
quently used devices — Walkmans and 
kids' toys come to mind — those bat- 
teries can someday become hand-me- 
downs for radios, quartz clocks, pen- 
cil sharpeners and things that tend to 
be out of sight and out of mind. 

You'll contribute less to the land- 
fills, too. Alkalines haven't been legis- 
lated a hazardous waste — most now 
have virtually no mercury content. 
But getting extra lives from your bat- 
teries is one form of recycling where 
you're doing well by doing good, m 



POPUIAR MECHANICS • JANUARY 1994 



39 

Copyrighted material 



More car for your money 



Co 




/ 




«K»D.il et|uipKncni .Kkliii<«ul Ctakmaer may cfaxMc vath lack * >r l<« GHAC Rntmdng Vm matt ukc retail dettwry ftum dealer stork In - I See your ifeakf t< »r (Jetatfh Prices 
KMoki. iIk- Cht vnik i i-jiiMcin and Caprice dwtak are ivgfeiereU trademark* and Chev) a trademark «4 tin* o>rp * l i w t'»M o*p All Ki^Iiin Kewrwd. Buckle up America! 




A. lot more . 



A luxury car isn't just four doors and plush upholstery. 
You need room: Room to cross your legs. Room to move 
around without annoying your traveling companions. Room 
in the trunk to stash their golf clubs. (And yours). 

That's what Caprice Classic is all about. And all this space 
is yours starting at just under $18,000 (after $1000 Cash 
Back)'. That price includes a smooth new 200-horsepower 
V8, dealer prep and destination charge. Dual air bags* and 
anti-lock brakes are also standard for 1994. So as long as 
you're going, go big. 



Caprice Classic 
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HUBBLE RESCUE 

NASA's daring, high-stakes repair mission to the hobbled space telescope 
may also revive the beleaguered space agency. 



BY PHILIP CHEN; PM Illustration by Mark McCandlish 



• It's NASA's most prestigious scientific satellite. It's 
also NASA's biggest embarrassment. Jay Leno has 
skewered the Hubble Space Telescope's flawed vision 
since its launch three years ago. Meanwhile, Shuttle 
delays, satellite failures and the endless goal-line 
stand defending the space station have all taken their 
toll on the space agency. 

Now, NASA hopes, all that's about to change 
On-the-spot maintenance is what Hubble 
was designed for. Fixing satellites in orbit 
is what the Shuttle was designed for. And 
a dramatic manned space operation is 
NASA's call to glory. No surprise that 
mission director Randy Brinkley is call- 
ing the Hubble repair flight "the Super 
Bowl for us." 

Hubble's troubles fall into three cate 
gories. First of all, too many of its backup 
tems, particularly gyros, have conked out. What's 
more, Hubble's solar arrays quiver and jiggle the or- 
biting telescope as it plunges from sun-drenched day 
into the cold night of space. And finally, of course, 
there is the infamous spherical aberration, the mis- 
ground primary mirror that blurs Hubble's focus. Fix- 
ing all these problems adds up to an intricate mission. 
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Even as you read this, Space Shuttle Endeavour 
may be already wheeling over the planet, astronauts 
scrambling across the telescope, tools in hand. NASA 
has drafted a dream team for this make-or-break mis- 
sion. All are space veterans, and the repair crew — 
Story Musgrave, Jeff Hoffman, Tom Akers and Kathy 
Thornton — has racked up a total of 31 hours of 
extravehicular activity (EVA). They'll double 
that total on this mission alone. 

Even with all their experience, however, 
the four spacewalkers still rehearsed 
underwater with mockup components for 
350 hours. "This is the most complex 
EVA mission that Shuttles 
crews have ever attempted," 
says project scientist Ed Weiler. 
A record five spacewalks, each running 
;o 8 hours, are in the playbook, and two 
more may be necessary. Astronauts liken back-to- 
back EVAs to soccer games — something you could 
do two days in a row if necessary, but not something 
you'd plan on. Fortunately, the repair^ 
crew can tag-team the work, 
with two astronauts resting | 
every other day. 

Five-day work week 

The game plan calls for the action 
to commence on the third day of the 
flight. Cmdr. Dick Covey and pilot 
Ken Bowersox will inch Endeavour 
to about 35 ft. from Hubble, orbiting 
370 miles above Earth. Under the 
guidance of mission specialist Claude 
Nicollier, the 50-ft. robot arm will snare 
Hubble and set it upright on the Flight 
Support Structure. This lazy-Susan plat- 
form in the payload bay also shunts Shuttle | 
power into the telescope to recharge 
its batteries. 



0 



Cutaway (above) shows major components 
scheduled for transplants. COSTAR (right) 
will place dime-size corrective mirrors in 
llghtpath, while Wlde-Fleld/Planetary 
Camera will have built-in correction. 



During the first spacewalk, Musgrave and Hoffman 
will replace two sets of gyros and a magnetometer. 
These are critical tasks to ensure that Hubble will still 
be able to point itself correctly even if the Shuttle mis- 
sion is cut short. 

The next day will see the retraction and replace- 
ment of Hubble's wobbly solar arrays. Mission plan- 
ners believe that this is the task most likely to go awry. 
Theoretically, the arrays should roll up automatically 
like window blinds, but few engineers really expect 
that to happen after 2V4 years of thermal vibration. If 
worst comes to worst, astronauts will simply yank off 
the old arrays and hurl them overboard. 

Not until the third and fourth spacewalks will the 
astronauts tackle the spherical aberration. Ball Aero- 
space built the hardware fix — the Corrective Optics 
Space Telescope Axial Replacement, COSTAR for 
short. COSTAR will supplant Hubble's High-Speed 
Photometer, the least- 



used of the five scien 
tific instruments 
rificed for the sake 
clear vision. 

Once in 
COSTAR will 
ploy a set of cor 
tive mirrors ground 



to Hubble's prescription. The mirrors will refocus light 
entering COSTAR, eliminating the spherical aberra- 
tion. Optical paths will then relay the light down to the 
telescope's Faint-Object Camera, Faint-Object Spec- 
trograph and High-Resolution Spectrograph. 

Meanwhile, astronauts will insert a second-genera- 
tion Wide-Field/Planetary Camera (WF/PC, pro- 
nounced "whiff-pick") with its own corrective optics. 
The 600-pound w : edge-shaped instrument also carries 
an improved detector array — the camera's electronic 
"film" — that simply w r asn't available when Hubble was 
first built. 

The fifth spacewalk stands to be the most trouble- 
some. Astronauts plan on replacing the Solar Array 
Drive Electronics (SADE), a box that wasn't designed 
for in-space servicing. Unbolting SADE, with its 
nonstandard connectors, isn't expected to be a 
smooth operation. If time permits, crew members 
will also replace another magnetometer, swap 
out more fuses and gyros, install a re- 
placement cable for a power supply in 
the High-Resolution Spectrograph 
and piggyback a co-proces- 
sor to reconfigure the 
memory on Hubble's 
flight computer. 

i Plcasr turn to /xu/v !)■!} 




ELECTRONICS 




Computer software shows you the way to go, 
even if it's only to the best restaurant in town. 



BY RON GOLDBERG 



Personal Travel Guide 



Directions Travelguide Map View Desktop Translate VellowPages Setup Help 




• There are a lot of sophisticated 
ways to get information, particularly 
if you use a computer. But sometimes 
the information you need is time- 
lessly simple — like, "How do you get 
there from here?" With so many 
business people hopping from airport 
to airport and families vacationing 
domestically, good directions are be- 



44 



coming a necessity. Sure, you can get 
by with paper maps and a sense of 
direction, but savvy travelers are 
learning to do it with software. 

There are plenty of advantages to 
using your PC as a travel guide. As 
good as a paper road map can be, it 
can't tell you exactly how many miles 
you've got to go or give you a specific 

MAP © 1993 H M GOUSHA. A DMSION Of SJMON & SCHUSTER 



list of directions to your intended 
destination. Nor can it tell you how 
much your trip will cost in gas money 
or how long it will take. Not to men- 
tion which is the scenic route, where 
there's a nice restaurant in town or 
what time the local buses stop run- 
ning. For atlas software, these jobs 
are a cinch. In the end, you can save 
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Some PC software programs are virtual 
survival guides for vacationers or business 
travelers. Local Expert |below) gives 
restaurant locations and reviews. Other 
information Is easily accessed through a 
Windows-type operating system (right). 
And you can add personal notes to 
the database. Personal Travel Guide 
(opposite page| is so detailed it tells 
you the dress code for local nightspots. 
Both programs require supplemental 
location-specific software. 




time, money and the frustration of 
getting lost. 

If all you want is a better way of 
navigating the highways and main 

t roads by car, a good place to start is 
Automap Road Atlas ($99). With 
1 this Windows-based program, you 
can plan a travel route to and from 
1 any of more than 120,000 U.S. lo- 
ft cales. Simply enter your starting and 
» ending locations and the program 
will draw up a list of directions to 
■ your specifications. You can choose 
the quickest route, the most direct 
route or the one with the best views. 
Like any good travel map, it also lists 
points of interest. 

One of the program's most inter- 
esting features is its cost/time calcu- 
lation. Punch in the price of a gallon 
of gas and you get an estimated 
total fuel bill in advance of your trip. 
Because it knows what the state and 
local speed limits are, the software 
can also figure out approximately 
how long your trip will take. While it 
doesn't offer enough detail for the 
kind of traveler who lives on the road 
(no gas station or restaurant infor- 
mation), Automap Road Atlas is 
simple and effective. 

If you need a bit more detail, you 
might find it in a CD-ROM called 
Street Atlas USA by DeLorme ($169, 
PC or Mac). Only a CD-ROM could 
hold so much information because 
the program lets you view its maps at 
16 levels of magnification. You start 
off with an overview map of North 
America, and by clicking on a zoom 
icon, you can get down to street level. 

Navigation (the on-screen kind) is 
especially simple in Street Atlas 
USA. You can find a general location 
by phone number, zip code or city/ 
state name. Clicking on a compass 
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icon moves the map in whichever 
direction you want, and as you get 
into the deeper levels of magnifica- 
tion, you can use another icon to find 
out local boundaries, rivers, railroads 
and the like. If you happen to be 
looking at a major metropolitan area, 
the mapping is detailed enough to tell 
you which side of the street a particu- 
lar address is on. While Street Atlas 
USA doesn't offer the navigational 
niceties of Automap Road Atlas, it 
does give you a fairly comprehensive 
map of just about every location in 
the United States at your fingertips. 

For business travelers, an atlas 
program has to give more than direc- 
tions, it has to be a survival guide for 
whatever city in which they find 
themselves. That means access to 
food, hotels, local shopping and en- 
tertainment. Local Expert by Strate- 
gic Mapping tries to live up to its 
name by becoming a digital travel 
guide. Rather than offer directions 
on how to get to a city, Local Expert 
assumes you've already figured that 
out. Instead, the program concen- 
trates on getting the user around 
town in style. 

The software itself is $99, but to 
take advantage of Local Expert, you 
need to order individual City Map- 
Sets ($18-$25) of the places you'll be 
traveling to. Because each city is its 
own separate database, Local Expert 
is extremely memory efficient, which 
is good news for laptop users. Call up 
a MapSet and you not only get a city 
map, but a detailed and updated list 
of business and recreational facili- 
ties. Need to find good sushi in Mem- 
phis or a copy shop in Kansas City? 
Click on a few icons and Local Ex- 
pert will make recommendations. A 
notebook feature lets you add your 
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own notes, which the program will 
remember for the next time you visit 
that city. 

For serious business travel, it's not 
enough to know where to find hotels 
and banks. You need to know which 
hotels have suites with an in-room 
modem hookup or the location of an 
automatic teller machine that's on 
the way to your morning appoint- 
ment. When information this detailed 
and accurate is crucial, the most com- 
prehensive of these navigation pro- 
grams is Personal Travel Guide by 
Personal Travel Technologies ($349). 
Available for DOS-based PCs, this 
program offers an incredible level of 
information, accessible through a 
simple point-and-click interface that 
eliminates the need for Windows and 
its memory-gobbling tendencies. 

Suffice it to say that Personal 
Travel Guide contains just about all 
the useful information a business 
traveler might need in any given city. 
As much a digital Yellow Pages as an 
atlas, the program can tell you where 
to rent a car, what the dress code is 
at a local nightspot and where there's 
a Seven-Eleven so you can grab a cup 
of coffee. By the end of 1994, the 
company figures to have most major 
U.S. cities covered as separate Desti- 
nation Databases ($125 each), as well 
as key international cities. 

Pretty soon, navigation programs 
like these will be showing up in both 
automobile dashboards and as plug- 
in cards for the handheld personal 
digital assistants that have just come 
out on the market. When that hap- 
pens, you may never get lost again — 
as long as your batteries hold out. Of 
course, a good sense of direction is 
still a handy thing. But with these 
programs, you might not need it. IM 
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Where am I? Pocket-size GPS units tell you with space-age accuracy. 
We test six for features and value. 

BY GEORGE MANNES; PM Photos by David Dewhurst and Brian Kosoff 



• The electronic device in your hand is about the size 
of a TV remote control. Turn it on. It displays your 
exact 3D location, accurate to about 100 yards. Travel 
to another spot and the unit tracks your progress. It 
marks a route, notes course deviation, updates loca- 
tion, monitors speed, measures distance made good 
and estimates time of arrival. Is this a Star Trek tri- 
corder? No, it's the latest application of Global Posi- 
tioning System (GPS) technology. 
Although GPS was originally developed by the De- 
partment of Defense for 
military purposes, it's 
- beginning to enjoy 



widespread civilian use. (See "You Are Here" in the 
November 1993 issue for an overview of GPS technol- 
ogy.) In its current phase of development, pocket-size 
units are being built for hikers, mountain bikers, 
cross-country skiers, boaters, aviators and 
backcountry drivers (4x4 and others). What 
makes these receivers attractive as everyday 
tools is their compactness and affordability 
(starting at $500). 

Clearly, a test of the new crop of GPS re- 
ceivers is in order. The PM test team as- 
sembled six for hands-on trials. They are 
the Trimble Navigation Scout GPS, Sony 



Pvxis IPS-760, Garmin GPS 75, Magellan GPS Trail- 
blTer Micrologic SuperSport and Panasonic KX- 
G5500 (Note: We also tested the Icom America bP-^s 
Reiver, which is manufactured by Panasonic and is 
vnSy identical to the KX-G5500. Therefore, an 
specifications and test data listed for the Panasonic 
model also apply to the Icom unit.) 

We took several days to get familiar with the unite 
and then put them through a variety of teste ^ jludmg 
a 10-mile multipoint navigation route through Bucks 
County, Pennsylvania. Here's what we found. 

Suing there's an unobstructed view of the sky 
andthe unit knows where it is (in other words its 
been used recently within a reasonable ^ance «f the 
present location), all the receivers were able to fix a lo- 
cation or waypoint within a minute of being turned on. 
(1 ZZmt ta a location that's generally expressed in 
degreeTof latitude and longitude plus altitude.) When 
the sky's obstructed or the unit doesn't know where it 
is, each of the receivers can take up to 15 minutes to fix 

3 Atlny 'given moment, all unite are able to save the 
cm-rent position in memory and plug in coordinates 
for other locations. All units enable you to as- fi 
semble a list of waypointe into a route (a trip 
broken into a series of legs) and to display ■ 
helpful navigational data, such as: the dis- 
tance to the next waypoint, intended di- 
rection, actual heading, speed over ground 
and estimated time of arrival. 

On some units, other displays might in- 
clude cross-track error (distance deviated -r* 
from the straight line between the starting 



point and the destination) and velocity made good 
(speed toward the destination). 

O^SfKtSSSces among the test unite is 
m graphic display. At one end of the scale is the Pana- 
sonic Kg5500; which has no graphics to speak of. 
Moving up in complexity are the Micrologic Super- 
SpoTand P the Magellan Trailblazer, wh ich share a 
rudimentary readout indicating cross-track error A 
sSrtokmg graphic on the Trimble 
tion screen shows the distance from a destination. 

The Magellan unit adds a unique graphic element 
that displays a semicircle on the outer edge of a com- 
palsTdtplays N or S (for north or south), a chosen 
destination and the direction you're traveling. 

The Garmin GPS 75 has more elaborate screens. To 
he ]p you Sdize the course, it displays a highway 
that disappears into a horizon point. It a so has a mov- 
ing-map display, which features a bird s-eye view of 
your location relative to nearby waypointe 

In a class bv itself is the Sony Pyxis IPS-760, which 
displays geographic images that mark your cur- 
>nt position and selected waypoints. The 
Sony's large screen and fine resolution 
L make its overhead maps much more read- 
able than the Garmin's, which is 
less than half the Sony's 




FINDING YOURSELF 

size. However, despite the 
incredible detail of the 
Sony's map graphics, the 
unit is somewhat difficult to 
read in changing conditions. 
This is due in great part to 
its thin-line display type. To 
avoid eyestrain, we had to 
constantly adjust the screen's 
contrast and turn on the ! 
LCD night light, draining the 
unit's batteries more quickly 
than we would have liked. 

Meanwhile, the Panasonic 
unit, which was the only test 
model with no graphic ele- 
ments or contrast controls for 
its LCD screen, was never a 
problem to read. 

Up and running 

Ease of use in a GPS receiver de- 
pends on a variety of factors, such 
as quality of the operator's manu- 
als, organization of software, lay- 
out of controls and feedback pro- 
vided during operation. 

How a unit lets you determine 
waypoints is one clue to its oper- 
ational ease. At the low-tech 
end of the scale is the Panasonic, 
which identifies the waypoints 
by simply using a number — 
from one through 99. The 
Icom version comes with a ref- 
erence card for writing down 
IDs for 30 waypoints to help 
you remember what the num- 
bers stand for. 

Fortunately, the other 
units let you write IDs right 
into the waypoint designa- 
tions. Of these, the Micrologic 
is the only one that lacks the ability to 
search for waypoints alphabetically. 
Instead, you have to scroll through 
up to 199 waypoints in numerical or- 
der, reading each name as it appears. 

In a class by itself, again, is the 
Sony, which lets the user assign each 
waypoint not only a name but also a 
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symbol, which is used in the unit's 
map displays. Sony's icon library in- 
cludes everything from an airplane to 
a house to a martini glass — apparent- 
ly to mark your favorite bar. Sony's 
large database also lets you write a 
memo associated with each waypoint. 
One reason the Magellan is easy to 



use is its no-frills software. 
For example, it's easy to pick 
out a route from its memory 
because it can hold only one 
route at a time. Its control layout 
is also simple. It's dominated 
by four directional arrow keys 
and a main-menu key in the 
center, as is the Trimble. At all 
times, both units use on-screen 
icons to tell you what function 
each of the buttons can execute. 

The extensive keypads on the 
Micrologic, Sony and Garmin units 
did not make them easier to 
use. What was more helpful 
was the Garmin's menu at 
the base of the screen, 
which indicates current 
options. In this respect, 
the Garmin's operation is 
similar to the Sony's, 
which has four buttons at 
the base of the screen to 
help negotiate through its 
menu-driven display. 



Bells and whistles 

All the units, except for the Trim- 
ble and Magellan, have audible 
alarms, which are set off when you 
reach waypoints. In order to help 
you retrace your steps, the Sony, 
Magellan, Garmin and Micrologic 
units automatically record the path 
you've just taken. 

GPS receivers need only four 
satellites for 3-dimensional location 
fixing, but all the models tracked 
more. The number of satellites the 
test units can receive simultaneously 
ranges from five for the Panasonic 
and Micrologic to 12 for the Magellan. 
Based on testing, our impression is 
that the 5-track receivers have a some- 
what harder time tracking through 
narrow valleys and heavy tree cover, 
but the disadvantage isn't immense. 

Some of the units have unique fea- 
tures that make them stand out. The 
(Please turn, to page 102) 



TEST DATA 


Make 
Model 


Size/ Screen Size/ 
Weight Satellite Tracking 


Battery Power/ 
Battery Life 


Memory 

Capacity 


Special 
Features 


Ease 
Of Use 


Suggested 
Price 


Garmin GPS 75 

9875 Widmer Rd.. 
Lenexa. KS 66215 


1 !»" x 4V x 6 VI 
1 lb. 3oz. 


1 V x 27 
8 satellites 


4 AAs, DC 
cable included/ 
5-7 hours 


250 waypoints. 
1 0 routes, 20 waypoints 
per route 


Illuminated buttons. 
DGPS compatible, 
bird s-eye graphics 


Good menu driven 
program, fair 
documentation 


$991 


Magellan Trailblazer 

960 Overland Court, 
San Dimas. CA 91773 


IV4" x 4 V x 6 V/ 
15 oz. 


1Vx27 
12 satellites 


3 AAs, DC 
cable optional/ 
6-7 hours 


115 waypoints', 
1 route. 16 waypoints 
per route 


Optional antenna 
extension, basically 
no frills 


Very intuitive, 
good graphics, 
highly readable 


$500 


Micrologic SuperSport 

9610 DeSoto Ave.. 
Chalsworlh, CA 91311 


2V x 3V4" x 7V*7 
2 lb. 2 oz. 


1 V/ x 2V«7 
5 satellites 


6 AAs, DC 
cable optional/ 
6-8 hours 


250 waypoints 2 , 
9 routes. 20 waypoints 
per route 


Man overboard button, 
anchor watch alarm. 
DGPS compatible 


Fair intuitiveness, 
good readability, 
minimal graphics 


$1195 


Panasonic KX-G5500 3 

1 Panasonic Way. 
Secaucus. NJ 07094 


2V x 2V x 5 V 4 / 
15 oz. 


WxlV/ 
5 satellites 


5 AAs. DC 
cable optional/ 
5 hours 


99 waypoints, 
9 routes. 10 waypoints 
per route 


Rechargeable 
battery included, 
few frills 


Good manual, 
no graphics, very 
readable screen 


$1195 


Sony Pyxis IPS-760 

1 Sony Dr., 

Park Ridge. NJ 07656 


1 V x AV x 9 V/ 
1 lb. 14 oz. 


3V x 2 3 /«7 
8 satellites 


6 AAs, DC 
cable optional/ 
4 hours 


400 waypoints. 10' antenna cable. DGPS 
50 routes. 5 tracks compatible, slots tor 
(trip records) memory cards 


Great graphics, fair 
readability, good 
manual, very intuitive 


$1699 


Trimble Scout GPS 

9020-H Capitol of Texas Hwy. N 
Austin, TX 78759 


1Vx3Vx6W 
14 OZ. 


V x 2VI 
8 satellites 


4 AAs, DC 
cable optional/ 
6-10 hours 


250 waypoints. 
10 routes. 10 waypoints 
per route 


Trimble Atlas included. 
Thomas Map detail, 
Sun/Moon locator 


Intuitive, superb 
manual, minimal but 
readable graphics 


$795 



1. 15 are temporary. 2. 51 are temporary. 3. Data applies to the Icom America GP-22. 2380 116th Ave. NE, Bellevue, WA 98004, priced at $995. 4. With 
rechargeable battery the unit is slightly smaller and lighter. 
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C/K PICKUP 

The bottom line: They love their Chevy pickups. 

BY MICHAEL LAMM, Contributing Editor; PM Photos by Scott Dahlquist 



• As you're probably aware, America's best-selling cars 
aren't cars at all. They're pickups: Ford and Chevrolet 
half-ton full-size pickups. 

The question is, what's so great 
about pickups? What makes them so 
popular? What gives them such wide 
— and steadily growing — appeal? 

According to the 1993 Chevrolet 
C/K 1500 owners we surveyed, utility 
doesn't seem to have much to do with 
it. We noticed the same phenomenon 
among the Ford F-150 owners we 
surveyed in April 1991. 

It's a matter of style. Full-size 
pickups, like Corvettes and Harley-Davidson motor- 
cycles, say something about their owners. There's 
a certain panache. That's what the owners keep telling us. 

Witli most C/K 1500 buyers, styling clinched the deal. 
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The majority of our respondents also chose the upmarket 
Silverado over the standard Cheyenne. This reinforces 
the notion that looks and luxury had 
a lot to do with the purchase decision. 

The second most common reason 
that people bought C/K 1500s: They 
owned one or more Chevy pickups 
before. Repeat buyers made up 32.3% 
of our survey. Why did they repeat? 
For one thing. Chevy dealers seem to 
be treating their customers very well 
these days, especially in terms of 
senice. No fewer than 95.8^ of our 
respondents said their mechanical 
problems — minor to begin with — were repaired quickly 
and properly on the first visit. That's one of the highest 
first-fix percentages we've ever recorded. By way of con- 
trast, owners of F-150 Fords reported that only 60.6% of 
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Owners criticized the climate controls. 

their trucks' mechanical problems — 
similarly minor — were put right on 
the first try. 

The majority of C/K 1500 owners 
also felt they'd been treated fairly on 



Front-seat comfort drew lukewarm review. 

price. Price ranked third as a reason 
for deciding on a new Chevy pickup, 
and 12.3% cited price/value spe- 
cifically. Conversely, 10.1% called 
Chevy pickups too expensive. 



Most owners praised Chevy powertralns. 

One of the first things a pickup 
customer notices when he sits down 
with a Chevy— or GMC Truck- 
salesman is the tremendous number 
and variety of choices this line offers. 



SUMMARY OF CHEVY C/K 1 500 PICKUP OWNERS REPORTS^ 



Total milr- driven 1,608,8:59 

Average miles driven 7380 
Purchase price: 

Average $18,314 
Range $ll,0OO-$24,9OO 

Whv did you choose the C/K 1500? 

Styling 46.2% 

Previous ownership 32.3 

Price/value 12.3 

Performance 7.7 

Comfort 6.7 

Power 6.7 

Model choices: 

C 1500 2wd 53.9% 

K 1.500 4wd 46.1 

Trim level choices: 

Silverado 79.2% 

Cheyenne 20.4 

454 SS 0.5 

Opt ions/ Accessories: 

Air conditioning 95.0% 

Tilt steering wheel 81.9 

Fleetside bed 81.1 

Premium sound system 76.8 

Short bed 64.1 

Heavy-duty cooling 54.0 

Tow hooks 51.7 

Regular cab 50.5 

Extended cab 50.0 

Sliding rear window 38.2 

Flexible Duragrille 37.8 

Trailering package 36.4 

Long bed 35.2 
WA'-1500 work equipment 30.3 

Cold-climate package 29.6 

Off-road package 25.0 
Sport performance suspension 21.2 

Avg. mpg, city/hwy: 

4.3-liter V6 17.1/20.6 

5.0-liter V8 15.V19.2 

5.7-liter V8 14.1/17.4 

5-speed manual 16.2/19.2 



4-speed automatic 
Engine choices: 
5.7-liter V8 

4.3- liter V6 
5.0-liter V8 
6.2-liter diesel V8 

7.4- liter V8 

Transmission choices: 

4- speed automatic 

5- speed manual 
5-speed manual, 

extra-low First gear 
Engine power 
Excellent 
Good 
Average 
Poor 

Handling: 

Excellent 
Good 
Average 
Poor 
Braking: 
Excellent 
Good 
Average 
Poor 

Overall performance: 

Excellent 
Good 
Average 
Poor 

Control layout: 

Excellent 
Good 
Average 
Poor 

Instrumentation: 

Excellent 
Good 
Average 
Poor 



14.9/18.3 

61.1% 
29.7 
7.3 
0.9 
0.5 

87.2% 
9.6 

3.2 

56.8% 
36.5 
5.7 
1.0 

63.2% 

32.1 
4.7 
0.0 

60.6% 
37.8 
1.6 
0.0 

00.4% 
36.5 
3.1 
0.0 

50.5% 
38.9 
5.8 
4.7 

61.8% 
30.9 
6.3 
1.0 



Driver sightlines: 

Excellent 62.3% 

Good 34.6 
Average 3.1 
Poor 0.0 
Specific likes: 

Styling 50.8% 

Ride quality 45.4 

Handling ' 28.4 

Comfort 25.7 

Performance 19.7 

Power 18.0 
Specific dislikes: 

No complaints 15.7% 

Mpg lower than expected 15.1 

High price 10.1 
Handling 7.5 
Needs more power 6.3 
Noises and rattles 4.4 

Suggested changes: 

More interior space 14.4% 
No changes 9.8 
Improve seating comfort 6.1 
Night-visible controls 6.1 
More power 6.1 
Reduce noises and rattles 5.3 

Workmanship opinion: 

Excellent 58.9% 

Good 35.5 
Average 4.2 
Poor 1.4 

Front seat comfort: 

Excellent 55.2% 

Good 38.7 
Average 4.7 
Poor 1.4 

Rear seat comfort: 

Excellent 28.29f 

Good 37.7 

Average 31.6 
Poor 2.6 

Any mechanical trouble? 



No 
Yes 

What type of trouble? 

Front-end alignment 
Rough-shifting automatic 
Air conditioning 
Door-lock pin 
Repair it yourself? 
No 
Yes 

Dealer repairs satisfactory? 

Yes 
No 

Dealer service opinion: 

Excellent 
Good 
Average 
Poor 

Dealer sales policy : 

Excellent 
Good 
Average 
Poor 

Number of vehicles owned: 

This vehicle only 
Two vehicles 
Three vehicles 
Four or more 
Principal driver: 
Male 
Female 
Equal 

Age distribution of owners: 

Under 29 

30-49 

50-plus 

Based on your experiences, 
you buy a Chevrolet C/K 1500 
if vou had it to do over again? 

Yes 
Mavbe 
No" 



73.5% 
26.5 

19.0% 
13.2 
6.9 
6.9 

96.5% 
3.5 

95.8% 
4.2 

41.4% 
50.7 
72 
0.7 

51.9% 
40.0 
8.1 
0.0 

17.2% 
41.9 
24.7 
16.4 

86.7% 
11.0 
2.4 

9-8% 
48.9 
41.4 
would 
pickup 

15.0 
2.8 



* Percentages might not equal 100% due to rounding up or insufficient data. 



50 



POPULAR MECHANICS • JANUARY 1994 

Copyriql 




First, the salesman explains that C 
means 2-wheel drive and K identities 
the 4x4 version. After this decision, 
buyers have to choose between two 
cabs (regular and extended), four 
seating configurations, two bed 
lengths, Fleetside and Sportside box- 
es, four wheelbases, five engines, 
three transmissions, a variety of load 
and towing capacities, plus a stagger- 
ing array of options, extras and spe- 
cial packages. The option lists for 
pickups far exceed any for passenger 
cars. Therefore, the C/K 1500 buyer 
has to be especially patient, careful 
and knowledgeable. 

In our Burvey, a mere 0.5 r /c opted 
for the $18,585 high-performance 454 
SS package (which has since been 
discontinued). Chevy's intermediate 
305 V8 turned out to be another wall- 
flower, the choice of only 7.3^ of our 
respondents. And a mere 0.97c of our 
owners chose the 6.2-liter diesel V8. 

More than 15% of our respondents 
expected better fuel economy. V6 
owners did most of this expecting. 
Some V6 drivers were also disap- 
pointed with their engine's 165 hp. 

Actually, the V6 delivered quite re- 
spectable gas mileage, averaging 3 
mpg more than the 350 V8. A few re- 
spondents voiced power/mpg com- 
plaints about the V8, but then much 
of this response has to do with rear- 
axle ratio and load. 

On the topic of comfort, a Texas 
driver called his C 1500 a "Cadillac 
with a bed." Ride quality was judged 
excellent by 54.7%, and front seating 
got a similar endorsement. The rear 
seats of extended cab C/K 1500s, how- 
ever, came in for a few frowns, 31.6% 
rating rear-seat comfort only fair. 

Another, more general complaint 
had to do with the relatively large 
turning circle of K 1500 4wd pickups, 
especially those on longer wheel- 
bases. A number of owners further 
suggested replacing the rear-only 
standard antilock brakes with 4- 
wheel ABS, especially since the pre- 
sent system works in 2wd only. 

A handful of drivers grumbled 
about the heater and air-conditioner 
controls being too small, overly com- 
plicated and hard to balance for 
temperature. Another handful men- 
tioned that the door-lock and power- 
window switches ought to be re- 
versed. Yet fewer than a handful 
noted the absence of airbags. 

Basically, despite these niggling 
nits and equally minor mechanical 
problems (covered by Chevrolet's 36- 
month/36,000-mile bumper-to-bumper 
warranty), 82.2% of our C/K 1500 
owners said they'd still buy a Chevy 
pickup if they had it to do over again. 
All in all, it sounds like a good testa- 
ment to Chevrolet loyalty. IM 




Chevy C/K 1500 styling and past Chevy truck experience led the list of purchase 
motivations. Over 82% of surveyed owners said they'd be happy to repeat their choice. 



EDITORS REPORT 



Changing Pickup Priorities 



• Generally speaking, we refrain 
from styling critiques in our new-vehi- 
cle evaluations. While there may be 
some pertinent remarks to make on 
this topic from time to time, our feeling 
is that most people can — and will — 
make up their own minds on this issue. 

So it is with the Chevy C/K pickups, 
along with their GMC Truck clones. 
Our only observation here is that, at a 
glance, it might seem amazing that 
styling plays such an important role in 
pickup purchase decisions. However, 
the truth is that with such a myriad of 
product options for each of the Big 
Three half-tonners, functional distinc- 
tions get pretty blurry. 

Perhaps that's why utility doesn't 
show up as a buyer priority. Thanks 
to their option lists, each of the Big 
Three full-size pickups can be 
equipped for hard work, and their 
general capabilities are quite similar. 
So along with brand loyalty, some- 
thing that's still a part of truck-buying, 
styling is one of the few real distinc- 
tions to be made. It is interesting to 
note, though, that in our most recent 
Ford F-150 report our owners cited 
previous experience as their top pur- 
chase motivation. Styling ranked third. 

Our own experiences with Chevy 
and GMC Truck pickups over the 
years have been generally positive, 
and our list of possible improvements 
is short. We agree with owners who 
criticize the climate controls, which 
are difficult to adjust for blend. And 
we certainly agree with owners who 



think 4-wheel ABS should be standard. 

Then there's the issue of roomi- 
ness. Standard cab pickups have 
been short on legroom since time out 
of mind, and the current Chevy and 
GMC trucks are nothing if not tradi- 
tional on this score. Ditto the Ford. 

However, one of the few truly com- 
petitive points of the Toyota T100 is 
its roomy standard cab. And the new 
full-size Dodge Ram trucks seem 
likely to rewrite the standard cab rule- 
book for roominess. We're going to 
be seeing changes on this score. 

Extended cab versions of the Chevy 
and GMC pickups cure the cramped- 
cab syndrome, of course. But if you're 
looking for roomy rear seats in any 
pickup, you're likely to be frustrated. 

This brings us to another caution- 
ary note: If you're thinking of buying a 
truck as a personal image-enhancer, 
you're setting yourself up for disap- 
pointment. While today's pickups are 
more civilized than at any time in the 
past, they're still designed as cargo- 
haulers. And rear springs designed to 
accommodate a half-ton of cargo 
don't provide the best ride quality 
when the cargo bed is empty. 

That said, we think the Chevy and 
GMC Truck C/K 1500 pickups should 
be on your full-size shopping list. The 
small-block V8 has more development 
behind it than any engine in the world, 
the dealers are working hard to please 
and the full-size universe is small. 
You can check 'em all in a day. 

— Tony Swan 
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Our intrepid in-house spy photographer 
does whatever it takes to get the shot. 

BY JIM DUNNE, Detroit Editor 
PM Illustrations by Dick Anderson 

• I could feel Jerry Flint's body stiffen even though 
he was an arm's length away and didn't stop chatter- 
ing about how we were going to get caught. Across 
the open factory bay, three white shirts strode in 
our direction. 
They were security. We were the uninvited. 
Uninvited? Hell, we were the forbidden — auto- 
motive journalists are the last people Chrysler 
wants poking around in its super-secret pilot plant. 
Pilot plants, that's where the cars of the future are 
hand-built for early testing. Security is the tightest. 
But we slipped past a double line of checkpoints. 
And now the plant super was walking toward us. We 
knew what he wanted. It was put up or shut up time. 

Earlier that day, Flint, a New York newspaper re- 
porter at the time and now a senior editor at Forbes 
magazine, and I planned another penetration of the 
Chrysler Clairpointe pilot plant, located in an old sec- 
tion of Detroit's lower east side. We left our down- 
town offices at noon, equipped with a single 35mm 
camera. Flint carried the lens, I packed the body 
— all the better to hide in our business suits. 
And now the plan was about to fall apart. 
We'd be questioned, searched, probably ar- 
rested and definitely embarrassed. All I could 
think of were my instructions from New 
York to "never tell a lie." I remembered that 
and my prepared cover story. 

Taking photos of future cars for Popular 
Mechanics and other publications is a 
specialty of mine. I work alone now. It's 
easier. I can move quicker. 
Like the time I encountered the photog- 
rapher's model with the wraparound skirt. 

In the summer of 1966, Chevy set up an 
advertising photo session in a small town in 
northern Michigan for the all-new 1977 
Monte Carlo. Chevy was intent on giv- 
ing its best-selling car a booming 
sendoff. As part of the buildup, 
the ad agency took over Main 
Street, rolled out the new cars, 
positioned female models and 
snapped off some glamour shots. 
I happened to be driving in the area 
at the time (on vacation — honest) and came 
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upon the scene. I hopped out of my 
pickup and started shooting my own 
photos. Almost immediately, two execu 
tive types ran toward me, waving their 
arms and yelling, "Stop. You can't take 
those pictures." 

I simply stepped up on the side of 
my truck and shot over their heads. 
At this time, a quick-thinking female 
model took in the whole scene, 
whipped off her wraparound skirt 
and held it up in front of the Monte 
Carlos. I can still picture the scene 
in my mind — her looking back over 
her shoulder at me, holding that skirt 
up and hiding my photo opportunity. ~ 
Still, what photos I did shoot covered my vacation 
and my expenses. 

Although I work full-time for Popular Mechanics, 
I sometimes sell spy photos to other publications after 
sending them to our New York office. What do I 
charge other publications for a spy photo? Anywhere 
from $150 to $3000. A modest facelift on a Crown Vic- 
toria will bring a lower price, while an exclusive cover 
shot of an all-new Corvette or Mustang will get top 
dollar. Customers come from all over the world, but 
the buff books and auto-industry publications in the 
United States are my prime outlets. 

One of my best photos came from an order by Car 
And Driver magazine. Don Sherman, the editor at that 
time, wanted a photo of the newly designed 1984 Cor- 
vette. He wanted it bad. "Jim, we'd kill for one," he said. 

I went out to Death Valley where a prototype was 
undergoing its standard hot weather tests. My prob- 
lem was catching the car. Each time I'd spot it, it ^ 
would pull away at speeds of more than 100 mph. 

My solution was a helicopter. Imagine the ^/ i, 
surprise when the testers pulled over to see a 
helicopter landing in the desert at the side 
of the road. When the dust settled, I hopped 
out and got a shot of the test engineers scam- 
pering back into their soon-to-be-a-magazine- 
cover Corvette. 

But that case is an extreme. My usual m.o 
is to check out the proving _ n^j^^^ 
grounds where prototypes are - \ ^^MJJ$ 
first tested. The grounds / A 
are off-limits to photogra- 
phers. And they're protected 
by 8-ft. chain-link fences on the 
border and security patrols that 
roam the nearby highways. 

Shooting photos over the 
fence from the roadway is the 
time-honored and surest 
technique. This captures 
new cars while they're un- 
dergoing development tests. 
As a counter measure, the 
auto companies make certain 
proving-ground roads off-lim 
its to prototypes. Signs that say 
"Warning. Camera Area," are intended 
to keep new cars out of the sight o 
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long-range lenses. 
" *. -In recent years though, 
the auto companies have 
turned to a new security practice — camouflage. 
Cars are clad with plastic panels that hide their true 
shapes. And paint patterns cover windows or create 
fake air scoops. For me, the camouflage is a bonus. I 
take photos of the disguised cars and get them pub- 
lished. Later, just before the cars are introduced to the 
public, the auto companies remove camouflage, and I 
get a clear photo of the vehicle. These get sold too, and 
that doubles my trade. 

My most infamous bustout came when I did GM's 
Dallas clinic in the mid-1980s. 

Auto companies sometimes truck their future 
models out of town to private shows. There, specially 
invited guests are given a chance to view the future 
designs and give their opinions. It's all part of a mar- 
keting exercise to get a good handle on the cars' accep- 
tance well before they go into production. 

And it's all highly hush-hush. Police guards are 
posted. Guests are carefully checked in at the 
door, and then escorted through the hall where 
,a group of future cars are displayed. At Dal- 
las, the guards were posted within 5 ft. of the 
|f doorway. Despite that setup, I penetrated Dal- 
las five separate times, and came away 
with first photos of the Caprice, Lumina, 
Grand Prix, Regal and Cutlass Su- 
preme. And, I never told a lie. 
That coup reverberated throughout 
^mM GM's marketing bureaucracy. Hell was 
raised. And security tightened up. It got so 
tight that clinic organizers posted 
photos of me with the guards to 
make certain I didn't get in. 
(It was at this time that 
GM blamed me for Ford's 
decision to produce the '91 
Crown Victoria. Officials at 
GM felt that my photo of 
the '90 Caprice prototype 
convinced Ford to go ahead 
with the Crown Victoria 
program, instead of drop- 
ping the car altogether.) 
Ford also posted my photos. Each 
guard station in Ford's Dearborn complex 
had my penetrating stare (lifted from a photo 
that appeared in Car And Driver) tacked to the 
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■ SPY 

wall. I got some hint of how effective that was when I 
answered an invitation to the 1990 new-car preview at 
Ford's proving grounds in Dearborn. 

"I'm here for the preview." That's all I said at the 
guard stop. Ford's guard didn't miss a beat, "Sure. 
Right over the bridge to the infield, Mr. Dunne." 

Mr. Dunne? The photo in the guard shack was doing 
its job. Needless to say, I never try to enter the prov- 
ing grounds without an invitation. 

Which brings up the question of how I got into this 
spy-photo scheme in the first place. If you're not in the 
news business, the answer is probably a letdown. 
Working for a long-lead magazine puts you far behind 
the daily papers and television in the race for news. 
They publish within hours of a breaking story. I have 
to wait months. 

Then I found that I could leapfrog the competition 
by printing news before it happens — photos 
of future cars. Now, when I a 
attend an official new-car 
unveiling, chances are I've 
already published photos 
and details that other writ- 
ers are just getting for the 
first time. 

Nowadays there are many 
wannabes in the spy photography 
trade. You can be one too. If you see 
any strange cars while 
you're on vacation, snap 
off a shot. It could be 
valuable. Once in awhile I 
get a shot from an amateui 
that I can publish, so be sure 
to check with me. 

My own camera equipment i 
simple. I use a 35mm Nikon 8008 
with a 35-105 zoom lens. For more 
reach, I add a 500mm mirror lens 
and a 2X doubler. With that setup, 
I can shoot anything from an en- 
gine compartment closeup to a 
micro-mini at 700 yards. Photo 
quality is not a limitation. For the 
most part, photos can be a little fuzzy 
and still be acceptable. 

Some are taken through the openings in a chain-link 
fence, a necessity that works well in the final print- 
ing — adding a spy flavor to the product. I've even been 
accused of using a chain-link filter on my camera to en- 
hance the flavor of otherwise ordinary photos. 

Now to get back to the Clairpointe caper. The chief 
white shirt was polite, but to the point. "Can I help 
you? What are you doing here?" he asked. 

Without missing a beat, I shot back, "We're from 
publications. Downtown." Then I added, "We took off 
for lunch to get a look at the new models." 

That eased the situation. White shirt — obviously 
thinking Chrysler publications — explained that some 
magazines published photos from inside the plant the 
year before (No kidding.). And now all visitors had to 
sign in. Would we care to step over to the office and get 
our passes? 

Jerry and I said no thanks, got to get back to work. 



We turned and marched out. Never to return. Never. 

Sometimes, the photos come too easily. And that can 
cause trouble. There's a wooded hill near the General 
Motors proving grounds in Milford. From there you 
get a wide view of the test roadways inside. It's one of 
my favorite spots for shooting future cars. 

For a couple of months during the summer of 1990, 
that hill became one of America's busiest photo loca- 
tions. Beginner spies made it a required stop when 
they came to the Detroit area. It got so crowded that I 
had to bypass the hill three times in a row because 
some other photographer was already up there. 

My solution? I would drive directly to the GM guard 
station to report this transgression. "There's someone 
on that hill with a great big camera around his neck," 
I'd tell the guard on duty. "I don't know if you're inter- 
ested. But I think he's tak- 
ing pictures of your cars." 

That would set GM's 
fast-reaction security 
into motion. Within 5 
minutes, a GM Suburban 
with warning lights blaz- 
ing would leave the prov- 
ing grounds, and flush the 
photographer from his 
hiding place on my hill. 

Meanwhile, I'd be 
watching from down the 
road. After the photogra- 
)her and security guards 
would drive away, I'd 
walk in for a few hours of 
undisturbed shooting. 

My record is not all 
successes. Three years 
ago, in Rosemont, Illi- 
nois, I was stopped by a 
guard at an exhibition 
hall. GM was holding a 
clinic, and I was casing the 
joint. The guard came out of 
nowhere. "Can I help you?" he asked. 
"No thanks, I'm just looking around." 
That didn't cut it at all. The guard asked for my ID, 
and directed me to the office. My pleas were that: one, 
I was on public property, two, I had entered through 
public doors, and three, I didn't do anything illegal. 

"We've been waiting for you all week," the officer 
said as he directed me to his post. "All the guards have 
your picture. It's posted in the office, too." 

No kidding. I was soon staring at an old photo of 
myself on the station bulletin board. 
"Look," I protested. "I didn't do anything wrong." 
That approach fell flat, too. In the best tradition of 
law enforcers, the guard issued an order, "Stay where 
you are. You've made my day." 
A great finale for any story. But that wasn't the end. 
After a series of calls to GM headquarters in De- 
troit, and after checking with the police chief, I was re- 
leased. But with a warning from the police chief: 
"You're not staying in Rosemont tonight. I'd advise 
you to get a hotel room in some other town." 
Sure sheriff. I'll be gone before sundown. »• 
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NOW IT TAKES ONLY 
1 2 WEEKS TO GET FROM 
"BEFORE" TO "AFTER" 



BEFORE 




BEFORE I 




Don W., Age 27 



Before 


After' 


Bodv weight: 
194 lbs. 


Bodv weight: 
175 lbs. 


% Body fat: 
11.5% 


% Bodv fat: 
6% 


Waist: 
33 inches 


Waist: 
31 inches 


Arms: 
12.5 inches 


Arms: 
15.5 inches 


Chest: 
40.5 inches 


Chest: 
44.5 inches 


Jody Z., Age 28 


Before 


After 


Bodv weight: 
119 lbs. 


Bodv weight: 
111 lbs. 


°i> Body fat: 
17.5% 


% Bodv fat: 
11.5% 


.Waist: 
27 inches 


Waist: 
24.5 inches 


Hips: 
37 inches 


Hips: 
35 inches 


Thighs: 
20.5 inches 


Thighs: 
19.5 inches 
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YOU GET RESULTS FAST. 

The patented isokinetic resistance of a NordicFIex 
Gold® strength trainer is so effective, you can 
build muscle more efficiently than with ordinary 
strength trainers. You can see impressive results 
like Don and Jody did in only 12 weeks!* 

YOU GET A FASTER WORKOUT. 

The patented isokinetic resistance 
mechanism of NordicFIex Gold 
automatically adjusts to your strength level for 
a fast, effective workout. Since you waste no time 
adjusting resistance, your changeover time 
between exercises is faster than 
with other systems! 

30-day 
in-home trial 



Best of all... 
it's Ipom NopdicTrack! 



il results mm vary. 




YOU GET A COMPLETE WORKOUT. 

NordicFIex Gold has 32 exercises to shape, tone 
and develop the body you want. Unlike other 
systems, NordicFIex Gold comes complete with 
leg and butterflv attachments. 

You also get expert strength-training information 
with the comprehensive workout video, training 
manual and exercise chart. 

Get a leaner, firmer body in only 12 weeks! 
Call now for your free video and brochure. 



M NnnlK lr.il k. Inc.. A CMI.Onnp.in> •All iikI!!-. p mag wt ld J 



FREE Video and Brochure 

Call 1-800-441-7890 Ext. 0K1A4 

l or write: NorclicTr.ick. Dept. OKlA-i 

104 Peavey Road. Chaska, MN WIM-'.^ 
! □ Send me a FREE brochure □ Also a FKKE VMS videotape 

I Name 

I Street 

I City State Zip 
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HOME IMPROVEMENT 

CLASSY CONCRETE 

Concrete that looks like brick, stone or slate. 

BY ROY BERENDSOHN, Assistant Home Improvement Editor 



• Most people see concrete without 
noticing it. To them it's ubiquitous 
and, worse yet, boring. They couldn't 
care less about its looks because it's 
not supposed to look good. Archi- 
tects, engineers and homeowners 
choose it for its strength and durabil- 
ity. It's the material of choice for 
highways, dams, sidewalks and sky 
scrapers. It's a municipal and handy 
material, but many people who are 
not familiar with its possibilities cer- 



tainly think: Mass it has, but grace 
and presence, no. 

At first, it's hard to believe, that 
concrete can be elegant. That's a lot 
to ask — that something works just as 
well in the Hoover Dam as it does un- 
derfoot at an outdoor cocktail party. 
Where building materials are con- 
cerned, however, it's time — concrete 
has grace under pressure. 

Worked by skilled hands, it can be 
finished in a variety of patterns, col- 



ors and textures, even to the point 
of looking like something else, includ- 
ing flagstone, brick and slate. This 
versatility expands anyone's design 
options for that pool deck, patio or 
walkway. 

Why not use brick, stone or slate? 
Each of these is a fine material, but 
natural materials (and to a lesser ex- 
tent, brick) dictate the color and 
shape you must work with, and not 
all options are available in all areas. 

Also, concrete is generally less ex- 
pensive than quarried materials, 
which often must be shipped over long 
distances. Decorative concrete is more 
expensive than regular concrete, of 
course, and its cost varies greatly by 
location and even among contractors 
in the area. Remember, get several 
bids and avoid those that seem dras- 
tically low. For instance, regular con- 
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crete may cost $2.50 per sq. 
ft. in the northeastern states, 
with decorative concrete cost- 
ing from $4.50 to $8 per sq. ft. 

Concrete basics 

To understand what makes 
concrete beautiful, you have 
to understand what it's made 
of and how it works. 

Concrete consists of port- 
land cement mixed with sand and 
gravel or crushed stone. Portland ce- 
ment, as its name implies, cements 
the sand and gravel or crushed stone 
together. The cement is made of cal- 
cium (usually finely ground lime- 
stone) silica (sand), aluminum, iron 
ore and small amounts of other 
materials (sometimes fly ash, for in- 
stance). These materials are quarried, 
crushed, ground and blended. Then 




Concrete can look like stone, slate or brick. At this house, it 
was finished to look like stone on the drive and brick on the 
walkway. Even the "wood beam" risers are really concrete. 

they are fired in a kiln with an aver- 
age temperature of about 2700° F — 
hot enough to melt steel. The ma- 
terial emerges from the kiln as 
marble-size pellets known as clink- 
ers. These are ground into a fine 
powder, and this is bagged or deliv- 
ered in bulk as portland cement. 

The beauty of portland cement is 
that, to form a rock-like mass, all you 
do is mix it with sand, gravel or 



crushed stone and then add 
some water. The chemical 
properties of portland cement 
are such that it reacts with 
water in a process known as 
hydration. 

Here's how hydration works: 
Water and cement particles 

form a solution. To the naked 
eye, this solution appears as a 
paste that coats each grain of 
sand and each piece of gravel or stone. 

If you could see the paste at a mo- 
lecular level, you would notice that 
water molecules arrange themselves 
around each particle of cement (each 
particle is about Vwoth of a millimeter 
in diameter). 

In the process, heat is generated 
as the molecules rub against each 
other and arrange themselves. Ex- 
cess water molecules make their way 
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This walk Is textured and colored to look like dry-laid red flagstone. The pattern choice 
in this paving system is unlimited. The stones can be all the same size. Interlocked 
shapes, laid in rows or completely random In shape and pattern. 



to the slab surface and evaporate off 
into the atmosphere. Other water 
molecules are locked out of the hy- 
dration process by the bonds formed 
by the hydrating cement particles. It 
takes decades for this water to es- 
cape, and this is why concrete gets 
harder as it gets older. 

The water that was involved in the 
hydration process remains behind in- 
definitely as a crystal known as wa- 
ter of hydration. Under ideal circum- 
stances, concrete takes its own sweet 
time arranging these cement/water- 
of-hydration particles. By the time 
the hydration process is essentially 
complete (it takes several weeks), 
you have a well-organized mass of 
sand and stone bonded in a matrix of 
cement/water-of-hydration particles. 
Because this bonding takes place at a 
molecular level, it's extremely thor- 
ough — well knit you might say — and 
very strong. 

Thus, the unique characteristics of 
concrete make it a formable and for- 
midable pavement that you can color 
and shape to look like brick, stone or 
slate. As an added bonus, the pave- 
ment grows stronger with age. 

Faux slate, stone and brick 

Finishing concrete to make it look 
like brick, slate or stone is not a typi- 
cal do-it-yourself project. You would 
have to invest in the tools and finish 
quite a bit of experimental concrete 
before you pour the main pavement. 
It takes experience and the right 
tools to make concrete look like 
something it's not, so it makes more 
sense to hire a masonry contractor 
for the job. 

The basic process, however, is not 
complicated. 

Masons pour and place the con- 
crete like they would for regular con- 




1 A stencil Is laid on the wet concrete 
and then pressed Into the surface with a 
magnesium hand float. 
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crete, using a 3000-pound to 4000- 
pound psi mix, the typical concrete 
for outdoor pavements. 

At this point, there are several 
methods that cement masons use to 
shape the concrete to look like brick, 
stone or slate. 

In one method, they press strips of 
building paper or a paper stencil into 
the wet concrete using a float (Fig. 
1). For faux stone, the masons cut out 
strips of building paper. And for a 
brick pattern, they buy a ready-made 
paper stencil. 

Next, the masons spread colored 
granules over the concrete to give it 
the desired shade of brick or stone 
(Fig. 2). They work the granules, 
known as dry-shake compound, into 




2 Colored granules, known as dry-shake 
compound, are spread over the stencil. 
The compound Is worked In with a float. 
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These faux granite cobblestones are fin- 
ished with a sealer to give them a soft 
sheen and better resistance to stains. 




9 The stencil is peeled off, and the con- 
crete Is left to cure. The area beneath the 
stencil appears as mortar Joints. 
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Faux-finlshed concrete Is a good choice for a pool deck, since It wraps neatly around any 
shape. The pavement, including the faux mortar Joints, can be colored to match or offset 
the pool Itself and Its surroundings. 



the concrete, again using floats. Inci- 
dentally, dry-shake compound also 
increases the surface hardness of the 
concrete. 

In the case of paper strips, the 
granules are carefully scraped off 
before the strips are lifted from the 
concrete. With paper lattice, the sur- 
face area is too large to do this, so the 
lattice is carefully peeled from the 
concrete after the dry-shake com- 
pound has been floated in (Fig. 3). 

The area underneath the paper ap- 
pears as mortar joints, while the area 
between the strips is colored to look 
like slate, stone or brick. 

To achieve the faux finish of dry- 
laid stone (without contrasting-color 
mortar joints), the masons use stamps, 



rollers and mats to press a shape into 
the concrete. In this case, a sheet of 
2-mil polyethylene plastic is spread 
over the concrete. This prevents the 
concrete from sticking to the stamp 
or roller. It also gives nicely rounded 
edges to each stamped shape. 

To achieve faux mortar joints with 
this method, the masons spread mor- 
tar over the slab and scrape off the 
excess, so it fills in the joints between 
the stamped patterns. Afterward, 
they use a rotary floor polisher to 
remove mortar residue from the 
slab's face. 

Finishing up 

The rest of the job is straightfor- 
ward, and homeowners may elect to 




Faux-flnlshed concrete runs the gamut In terms of Its level of finish. This rustic walkway 
looks like smooth-surface river rock with wide dark mortar Joints. The rock can be a 
single color, or two colors can be mingled. 



Concrete patterns and colors can be Inter- 
mingled. Faux tile Is surrounded by con- 
crete finished with a porous texture. 

do some of it themselves. Soil is 
raked up to and nearly leveled with 
the concrete — remember, in most 
cases the concrete's color and shape 
are limited to its surface. (Concrete 
can be ordered in some colors, not 
just the typical light gray. Ask your 
masonry contractor for details.) 

If the homeowner wants it, the ma- 
sons can return and apply a sealer to 
the concrete to give it a slightly 
glossy appearance. This sealer helps 
protect the concrete against weath- 
ering and from stains such as those 
caused by the tannic acid that leach- 
es from leaves. It also helps bring out 
the slab's color. 

Now that that the concrete has 
been given a little personality, it's not 
surprising that people will comment 
on how nice all that brick, stone or 
slate looks. Whether you set them 
straight or not is up to you. 

Contact the following companies 
for more information or the name of 
a contractor in your area using their 
process: 

• Bomanite Corp., P.O. Box 599, 
Madera, CA 93639-0599. 

• Increte Systems, 8509 Sunstate 
St., Tampa, FL 33634. 

• Patterned Concrete Industries 
Inc., P.O. Box 691015, Tulsa, OK 
74169. 

• Goldblatt Tools, Stanley Tools, 600 
Myrtle St., New Britain, CT 06050. 
(This company manufactures con- 
crete finishing tools, pattern stamp- 
ing mats, forms and rollers.) 
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NEW TOOLS 

NEW SEARS TOOLS 

BY THOMAS KLENCK, Associate Home Improvement Editor 



• With at least a half-dozen major 
tool manufacturers and at least that 
many private-label brands from the 
major chains, it's not difficult to 
appreciate that there's some healthy 
competition going on. And the way 
most companies stay alive, is to con- 
tinually improve the features and 
variety of their product lines. 

Sears, the company behind Crafts- 
man tools, is no exception. This year 
Sears has put together a package of 
innovation and refinement that's 



sure to interest home woodworkers 
and professionals alike. 

The new products run the full 
range — from stationary and portable 
power tools to hand tools, bits, blades 
and accessories. While we don't have 
the space to show every new Sears 
offering, here are a few of the ones 
we think are especially interesting. 
By the way, although the big Sears 
catalog is no longer with us, its tool 
catalog is still alive and well. To get 
one for yourself, call (800) 377-7414. 




Sabre Saw Table 

Now you can turn your sabre saw 
into a stationary jig or a scroll saw. 
This new bench-mounted accessory 
holds a late-model Sears sabre saw in 
an inverted position underneath the 
table. A rigid arm extending over the 
tabletop has a guide that holds the 
blade to reduce whip and ensure 
square cuts. Throat depth is 12 in. 
and maximum workpiece thickness is 
% in. The No. 25439 sabre saw table 
costs about $40. 



Accessible Plate Joiner 

If the high price of plate joinery is 
keeping your workshop in the dark 
ages, Sears has a solution. The new 
No. 17501 plate joiner sells for about 
$100 and has a 6-amp motor turning 
an 8-tooth carbide blade at 10,000 
rpm. The fence tilts from 0° to 90° for 
a full range of bevel joinery, and it's 
adjustable to a 2-in. height. The new 
Sears joiner has a 3-position depth 
stop to handle the most common 
plate sizes. 




Accessory Baskets 

You can keep your miter gauge, 
fence, push stick and other acces- 
sories hanging on the wall, or you can 
keep them at your fingertips with 
these Sears saw baskets. Designed to 
mount on the stand of a Sears table 
saw, the baskets can also be fitted on 
other makes and types of machinery. 
A set of two (No. 32040, about $20) 
contains open-end and closed-end 
versions. Both baskets are 8 3 A in. 
wide x 26 in. long. 





Redesigned Plunge Routers 

There are two new Sears plunge routers, both based on the same ergonomic 
housing design. The top-of-the-line model is a 15-amp 3^-hp router (about 
$250) that comes with a soft-start feature and electronic variable speed, 
ranging from 10,000 to 25,000 rpm. A 12-amp 2-hp model (about $190) runs at 
25,000 rpm. Both routers feature a shaft lock and a unique plunge lock design 
that's operated by squeezing a trigger on the handle. For fine adjustments, 
each router has a micro-adjustable depth stop. 
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Benchtop Band Saw 

The new No. 22244 band saw (about 
$200) boasts several improvements. 
It features a Vfs-hp motor that drives 
three 6V2-in.-dia. blade wheels for 
smooth operation. And its new blade- 
tension scale allows for more accu- 
rate blade tensioning. This variable- 
speed saw (500 to 5000 rpm) also 
replaces the old ribbed tabletop with 
a smooth top for improved handling 
of small work. Throat depth is 10 in. 
and the saw handles 3-in.-thick stock 
with Vs-in. or l A-in. blades. 




New Forstner Bits 

Forstner bits are the choice for quali- 
ty work, and the new Sears bits will 
last longer, too. Made of high-speed 
steel, these bits withstand higher 
temperatures to stay sharper longer 
than carbon-steel models. The SVi- 
in. -shank 2-flute bits are available 
individually from 5 /« in. to 2 in. in 
diameter. You can also get them in a 
set of four (No. 25380, about $45) or a 
set of seven (No. 25389, about $80). 
Both sets range from 5 /s to 1 in. 




Vertical Panel 
Molding Kit 

Traditional raised-panel cutters are 
unwieldy — even with heavy-duty 
routers. Vertical-profile bits solve 
the problem by allowing the router 
axis to be aligned vertically. This re- 
duces the bit diameter, and the 
router base is parallel to the edge of 
the board instead of the face. 

Sears has paired its carbide-tipped 
vertical-profile bits with a new ver- 
tical routing support. Designed to 
work in conjunction with Sears 
router tables, the support acts as an 
additional fence so the stock is held 
on both faces when routing raised 
panels. The vertical routing support 
(No. 25499) costs about $13. The %- 
in. -shank vertical-profile bits are 
available separately. 




Sliding Table Saw 
Extension 

Now you can update your Sears 10- 
in. table saw with the No. 32066 slid- 
ing miter table extension (about $150). 
(A sliding table improves accuracy 
when crosscutting.) The accessory 
replaces the left wing on most Sears 
table saws and features a swiveling 
miter bar with a scale that's accurate 
to 0.5°. Table travel is nearly 2 ft. The 
sliding table rides on 42-in. rails and 
can be locked for normal use. 





Thickness Planer /M older 

If you're in the market for a thick- 
ness planer, here's a chance to get 
molding capabilities, as well. This 
12V2-in. planer takes stock up to 5 in. 
thick. It's powered by a 2V2-hp motor 
and a 3-blade cutterhead runs at 4500 
rpm. A 2-speed gearbox switches 
feed rate from 26 to 13 fpm (feet per 
minute). Molding cutters are avail- 
able to produce a range of profiles. 
The planer/molder (No. 23383) costs 
about $700. 




Parallel- Jaw Pliers 

This exclusive, patented parallel-jaw pliers design has a 
unique edge over traditional tongue-and-groove or slip- 
joint pliers. It features a spring-loaded mechanism 
that automatically adjusts the jaws parallel to each 
other to match the size of the object being gripped. 
The pliers come in two models: a 9-in. size to handle 
up to lV2-in. objects and a 7-in. size that opens to % 
in. Dubbed RoboGrip pliers, the smaller version (No. 45028) 
costs about $18, and the larger model (No. 45029) costs about $20.1*1 
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TOOL TEST 

SKIL PRILL PRESS 

TEXT AND PHOTOS BY ROSARIO CAPOTOSTO, 
Contributing Editor 



• If you're making a list of station- 
ary tools for your workshop, here's 
one to take into serious considera- 
tion. Not only is a good drill press an 
important component in your arsenal 
of joint-making tools, but the ease in 
which it handles a wide range of ma- 
terials, from wood to plastic and 
steel, also makes it a versatile addi- 
tion to any workshop. 

This new offering from Skil is a 
benchtop model — designed for situa- 
tions where space is a premium and 
utility a priority. We tested the Model 
3380 8-in. Skil drill press and found it 
to be a compact unit capable of meet- 
ing most of the needs of hobbyists 
and serious home woodworkers. 

The new drill press features a 
powerful ! /4-hp induction motor that 
drives a !/2-in.-capacity chuck. Power 
is transferred through one of five 
spindle speeds, ranging from 620 to 
3100 rpm — a wide enough range to 
handle a variety of materials and op- 
erations from drilling steel to drum 
sanding a woodworking project. The 
maximum spindle stroke length is 2 
in., and the maximum distance from 
the chuck to the table is 7 in. How- 
ever, like most drill presses, you can 
swing the table out of the way and 
mount your work directly on the 
base, or swing the head to the side 
for even greater flexibility. 

Like large heavy-duty models, 
both the rugged cast-iron base and 
the worktable are slotted for clamp 
access so you can hold your work se- 
curely. And, the 6V2-in.-square table 
adjusts left or right for angle drilling. 
To facilitate boring holes at a preset 
depth, this Skil drill press features 
an adjustable depth stop and scale. 

Additional features include a safe- 
ty power switch that helps to prevent 
accidental starting and a convenient 
built-in storage compartment in the 
machine's head to store a wide selec- 
tion of drill bits. 

We tested the machine by per- 
forming a variety of drilling opera- 
tions in both wood and metal and 
found that the tool performed satis- 
factorily. The drill press weighs just 
under 50 pounds and runs quietly 
with little vibration. This, plus a spin- 
dle that's free of play and runs true, 



contributes to smooth, 
clean and accurate holes. 

One feature that the tool ™ 
lacks is a spindle lock, 
which would aid in position- 
ing and holding the spindle 
for operations such as drum 
sanding. However, the solution is 
simply to adjust the table height 
to bring the work up to the re- 
quired position. 

If you're interested in up- 
grading from a portable 
drill while avoiding the 
expense and size of 
a typical floor mod- 
el drill press, this 
benchtop model may 
be just what the doctor or- 
dered. The suggested retail 
price is about $200, but if 
you shop around, you'll 
probably find it for less, 
For more information, 
write to Skil Corp., 
4300 W. Peterson Ave., 
Chicago, IL 60646. 




The Skil Model 
3380 benchtop 
drill press features 
a 'A-hp Induction 
motor, '/2-in. chuck 
and five spindle 
speeds, ranging 
from 620 to 
3100 rpm. 




To keep your twist drills In order, a drill bit 
storage compartment Is located at the top 
of the drill press drive housing. 



The table tilts to the right or left for angle 
drilling. The table and the base feature 
clamp access slots for securing your work. 




To increase capacity, the head can be ro- 
tated. Here, the tool Is clamped to a work- 
bench while the work is held in the vise. 



For drum sanding, clamp board with a 
hole to the table. Then raise the table until 
the work meets the drum. 
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TOOL REVIEW 

WOOD-MIZER 
SAWMILL 

TEXT AND PHOTOS BY 
ROY BERENDSOHN, Assistant 
Home Improvement Editor 




• Portable sawmills are not typical 
homeowner products. But there are 
rural homeowners who can put these 
machines to good use, especially 
those who are interested in stalling a 
small custom sawing business. 

Wood-Mizer sawmills 
are band-saw lumber mills £ 
which can be made 
portable if you 
add the company's 
optional trailer 
towing package. It's not just porta- 
bility that makes these saws impres- 
sive, though, it's their engineering 
and effectiveness. 

To see a Wood-Mizer in action, we 
visited Michael and Louise Peters, of 
Shady Lane Tree Farm in Emmaus, 
Pennsylvania. This husband-and-wife 
team of sawyers uses a top-of-the- 
line Model LT40HD, a 24-hp sawmill 
with hydraulic log-positioning con- 
trols. The machine is capable of saw- 
ing logs up to 3 ft. in diameter and up 
to 21 ft. long. 

We watched them convert two oak 
logs into large piles of neatly sawn, 
defect-free oak boards in less than 1 
hour. Except for the fact that the 
lumber needed to dry, the cuts were 
so smooth that the stock was nearly 
ready to use. 

The Peters told us that the secrets 




The Wood-Mizer is a band-saw lumber mill 
trailer towing option. The model shown here 

to high-quality sawing with these 
mills are having a sharp blade and 
finding the right feed rate. Both are 
easy to do. Blade sharpening is done 
with an optional Wood-Mizer sharp- 
ener, and the feed rate is quickly ad- 
justable to suit the log's density. 

We were impressed by how pro- 
ductive a sawyer can be with a ma- 
chine like this. The cant (a sawTi log) 
is raised, lowered and clamped with 
the throw of a few levers. Further- 
more, the saw's accuracy is guaran- 
teed by its design. The saw carriage 
feeds on one rail, and the log is posi- 
tioned independently on another rail 
so a sawyer produces boards of con- 
sistent thickness, regardless of log 
shape. Also the thin-kerf blade 



which can be made portable by adding a 
has hydraulic log-positioning controls. 

wastes much less stock than typical 
circular-blade mills. These savings can 
really add up when sawing big cants. 

Wood-Mizers come in several 
different models and with various 
options. As you go up in price, you 
get more power and more log han- 
dling capability. Equipped with the 
optional trailer, for instance, the 
Wood-Mizers range in price from 
$7900 to $18,300. The company also 
sells extension rails to saw long logs 
and accessories to saw shingles, lap 
siding and resaw dried stock. 

If you're interested in these ma- 
chines, write: Wood-Mizer Products 
Inc., 8180 W. 10th St., Indianapolis, 
IN 46214-2400; or call (800) 553-0182. 
For a catalog, call (800) 553-0219. m 




Once a log has four sawn surfaces, it is called a cant. At this point, 
the cant can be easily sawn into smooth, straight boards. 



The saw has been trailered to a pile of logs outside, and away 
from the saw shed. One face of the log has been sawn. 
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HOME 

IMPROVEMENT 

INSTALLING 
A WATER 
FILTER 

BY MERLE HENKENIUS 
PM Illustrations by 
George Retseck 

• Water quality is a hot issue these 
days, and one with an ironic twist. 
While federal and state agencies are 
doing more now to improve water 
quality than at any time in history, 
many of us suspect that our drinking 
water has never been more contami- 
nated. The truth is, most water sup- 
plies are not as toxic as we might 
imagine. Still, there are exceptions. 

Seventy-five percent of us get our 
drinking water from municipal water 
systems, which are subject to strin- 
gent ongoing testing and treatment. 
While this ensures reasonable purity 
at the source, contaminants, such as 
lead, can be picked up in the distribu- 
tion piping or even from the piping in 
our own homes. 

Moreover, a full 25% of us get our 
water from private or extremely lim- 
ited public wells. These wells are 
tested for nitrates and coliform bac- 
teria at their startup, but are seldom 
tested regularly thereafter. 

And finally, some water, while not 
health threatening, simply tastes or 
smells bad, usually owing to a high 
sulfur content. In other cases, sand 
or mineral sediment leaves water 
cloudy and gritty. 

Defining need 

No water treatment device should be 
installed where it's not needed. If you 
suspect a water problem in your home, 
check with your local health depart- 
ment about having the drinking water 
in your home tested. Most can arrange 
tests that are quite affordable, cost- 
ing from $15 to $60. If you've recently 
purchased a home with a private water 
well, the mortgage company is likely 
to have required a well inspection and 
water test. In any case, your health 
department can suggest the best treat- 
ment equipment for your situation. 

The filtration option 

There is a wide variety of water 
purification devices on the market to- 
day, ranging from the familiar water 
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softener, to the less familiar reverse- 
osmosis system. But if your water is 
marginally high in lead, mercury, 
trace elements, sediment or chemical 
compounds (from agriculture and in- 
dustry), simple filtration can be a 
reasonable and inexpensive solution. 

While point-of-entry systems are 
available (which treat all water en- 
tering a home), a point-of-use system 
is often an acceptable alternative. 
The water entering your toilet or the 
water irrigating your lawn, for exam- 
ple, probably doesn't need to be treat- 
ed. And because filters reach satura- 
tion limits in direct relation to the 
volume of water that flows through 
them, filtering only your drinking 
and cooking water makes sense. 

This point is especially important 



when you consider that saturated 
filter media actually increase your 
exposure to contaminants. When a 
filter medium such as activated 
charcoal fills up, it can release its 
contents — in high concentrations — 
directly into your drinking glass. 

Considering features 

We chose an Ametek (CMR-302) 3- 
filter point-of-use kit (approximately 
$270), which mounts under a kitchen 
sink and includes its own sink faucet. 
We installed the faucet in the fourth 
deck hole of the sink (the hole often 
reserved for a spray attachment). In- 
stallation is surprisingly simple as 
the connection to the household wa- 
ter supply is made with a self-pierc- 
(Please turn to page 66) 
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John's losing his hair. 
His mission: get it back. 



ASAP! 
But how? 
Weaving? No. 
Transplant? 
Not for him. 
A hairpiece? 
Never, never. 
What John really 
wants is his 
own hair back. 
And now he's learned, 
for male pattern 
baldness, only 
Rogaine® has been 
proven to regrow hair. 



Rogaine Topical Solution (minoxidil 2%) 
works in part by prolonging the growth 
of hair, which grows in cycles. With more 
hairs growing longer and thicker at the 
same time, you may see improved scalp 
coverage. 

After one year, over three fourths of 
men reported some hair regrowth. 

Dermatologists conducted 12-month clini- 
cal tests. After 4 months, 26% of patients 
using Rogaine reported moderate to dense 
hair regrowth, compared with 11% of those 
using a placebo (a similar solution without 
minoxidil — the active ingredient in 
Rogaine). After 1 year, 48% of the men who 
continued using Rogaine in the study rated 
their regrowth as moderate to dense. Thirty- 
six percent reported minimal regrowth. The 
rest (16%) had no regrowth. 

Side effects were minimal: 7% of those who 
used Rogaine had itching of the scalp. 

Rogaine should only be applied to a 

normal, healthy scalp 
(not sunburned 
wgM or irritated). 




Make it part of your normal routine. 

Studies indicate that at least 4 months of 
twice-daily treatment with Rogaine are 
usually necessary before there is evidence 
of regrowth. So why not make it part of 
your normal routine when you wake up 
and go to bed, like brushing your teeth. 

As you'd expect, if you are older, have been 
balding for a longer period, or have a larger 
area of baldness, you may do less well. 

Rogaine is a treatment, not a cure. So 
further progress is only possible by using 
it continuously. Some anecdotal reports 
indicate that if you stop using it, you will 
probably shed the newly regrown hair 
within a few months. 

Get your free Information Kit, plus 
a $10 incentive to see a doctor. 

Why wait? Find out whether Rogaine is for 
you. Call 1-800-229-9331 today for 

a free Information Kit about the product 
and how to use it. And because Rogaine 
requires a prescription, we'll include a 
list of nearby dermatologists or other doctors 
experienced in treating hair loss, and a $10 
incentive to visit a doctor soon. 



Call 

1 800 229-9331 

for your free Rogaine Information Kit 
and a $10 incentive to see a doctor. 

We'll also send you a list of nearby doctors 
experienced in treating hair loss. 

Rogaine 



See next page for important additional information. 

©1993 The Upiohn Company USJ 9948 00 December 1993 
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Ro^aine 

souSnw "minoxidil 2% 

The only product ever 
proven to regrow hair. 



Whet la ROGAJNE? 

HOGAINE Topical Solution is i prescription medicine lot use on me scalp that is used to treat a type ol hair loss m men and women known as androgens 
alopecia hair loss of the scalp vertex [top or crown ol the head) in men and diffuse hair loss or thinning of the front and lop ol the scalp in women 
ROGAHE s i topical form of minoxidil, lor use on the scalp 

HOW effective It ROGAINE? 

hi mi: Cluneal studies with ROGAINE ol over 2.300 men with male pattern baldness involving the top (vertnl ol the head were conducted by physicians in 
27 US medal centers. Based on patient evaluations of regrowth at the end ol 4 months. 26% of the patients using ROGAINE had moderate to dense hair 
regrowth compared with 11% who used a placebo treatment (no active ingredient) No regrowth was reported by 41% of those using ROGAINE and 58% of 
those using a placebo By the end ol 1 year, 48% of those who continued to use ROGAINE rated their hair growth as moderate or better 

ti wteet Ctnical studies with ROGAINE were conducted by physKians in 11 US and 10 European medical centers involving over 600 women with hair 
loss. Based on patent evaluations of regrowth after 32 weeks 18 months). 23% of the women using ROGANE had at least moderate regrowth compared with 
9% ol those using a placebo No regrowth was reported by 43% ol the group using ROGAINE and 60% ot the group using placebo 

Hew toon can I expect results from using ROGAINE? 

Studies show thai the response time to ROGAINE may differ greatly horn ore person to another Some people using ROGAINE may see results taster than 
others: others may respond with a slower rate ot hair regrowth you should not expect visible regrowth in less than 4 months 

How long do I need to use ROGAINE? 

ROGANE is a hair-loss treatment, not a cure If you have new hair growth, you will reed to continue using ROGAINE to keep or increase hair regrowth It you 
do not begin lo show new hair growth with ROGAINE after a reasonable period of time |at least 4 months), your doctor may advise you to discontinue using 
ROGANE 

What happens H I stop using ROGAME? will I keep the new heir? 

Probably not People have reported that new hair growth was shed alter they stopped using ROGAME 

How much ROGAME should I use? 

You should apply a 1-ml dose of ROGAINE twee a day lo your dean dry scalp, once in the morning and once at night before bedtime Wash your hands after 
use if your fingers are used to apply ROGAINE ROGAME must remain on the scalp lor at least 4 hours lo ensure penetration nto the scalp Do not wash your 
hair lor at least 4 hours alter applying it If you wash your hair before applying ROGAINE . be sure your scalp and hair are dry when you apply rt Please refer 
to file Instructions for Use in the package 

What N I irwe a does or forget to use ROGAME? 

Do not try to make up for missed applications ol ROGAINE Irou should restart your twice-daily doses and return to your usual schedule 
What era the most common side effects reported In clinical studies with ROGAINE? 

Itching and other skin irritations ol the treated scalp area were the most common side effects directly linked to ROGAME m cluneal studies About 7 ol every 
100 people who used ROGAME (7%) had these complaints 

Other side effects, including light headedness, duziness. and headaches, were reported both by people using ROGAME and by those using the placebo 
solution with no minoiidil You should ask your doctor to discuss side effects ol ROGAME with you. 

People who are extra sensitive or allergic to minoxidil, propylene glycol, or elhanol should not use ROGAME 

ROGAME Topical Solution contains alcohol, which could cause burning or irritation of the eyes or sensitive skm areas II ROGAME accidentally gets into 
these areas, rinse the area w>th large amounts of cool tap water Contact your doctor if the irritation does no) go away 

What are some of the side effects people heve reported? 

ROGAME was used by 3.857 patients {347 females) in piacebo-conlrolled clinical trials Except lor dermalologic events (involving the skin), no individual 
reaction or reactions grouped by body systems appeared to be more common in the minoxidil-treated patients than in placebo-treated patents. 

Dcnait«i»|ie: irritant or allergic contact dermatitis— 7 36%. Rets intsry: bronchitis upper respiratory infection sinusitis— 7 16%. 6sstrsists>ti- 
sel: diarrhea, nausea, vomiting— 4 33%, Mssrslesic: headache, dizziness, taintless. Iignt-headedress— 3 42%. Msscaloskslelai: fractures, back 
pan. tendinitis, aches and pains— 2 59%: Cliranttsiir edema, chest pan, blood pressure increases/decreases, palpitations pulse rate increases 
decreases— 1 53%: Allergic: nonspecific allergic reactions, hives, allergic rhinitis, facial swelling and sensitivity— 1 27%. Metaketic-Netrltioasl: 
edema, weight gam— I 24%: Special Seises: conjunctivitis , ear mteclnns. vertigo— 1 17%. Genital Tract: prostatitis, epididymitis, vagintis. vulvitis, 
vaginal discharge-itching— 0 91%. Urinary Tract: urinary tract nlections. renal calculi, urethritis— 0 93%. Etfscrist: menstrual changes, breast 
symptoms— 0 47%. Psyctlitrlc: anxiety, depression, fatigue— 0 36% Hematologic: lymphadenopalhy thrombocytopenia, anemia— 0.31% 

ROGAINE use has been monriored tor up to 5 years, and there has been no change in incidence or seventy of reported adverse reactions Additional 
adverse events have been reported since marketing ROGAME and include eczema: hypertrichosis (excessive hair growth) local erythema (redness): 
pruritus (itching), dry skm scalp flaking, sexual dysfunction, visual disturbances, including decreased visual acuity (clarity), increase in hair loss, and 
alopecia (hair loss) 

What are me posstbW side effects that could effect the heart and clrculetkon when using ROGAME? 

Serous side effects have not been linked lo ROGAME in clinical studes However, it is possible that they could occur if more than the recommended dose of 
ROGAME were applied, because the active ingredent m ROGAME is the same as that in minoxidil tablets. These elfects appear to be dose related, that is. 
more effects are seen with higher doses. 

Because very small amounts of minoxidil reach the bipod when the recommended dose ol ROGAINE is applied lo the scalp, you should know about certain 
effects that may occur when lie tablet lorm ol minoxidil is used to treat high blood pressure Minoxidil tablets lower blood pressure by relaxing the arteres. 
an effect called vasodilation, vasodilation leads to fluid retention and faster heart rate The Mowing elfects have occurred in some patents tailing minoxidil 
tablets for high blood pressure: 

Increased hear I rife: some patents have reported that their resting heart rale increased by more than 20 beats per minute 

Saff and wafer retention weight gain of more than 5 pounds m a short period of time or swelling of the face, hands, ankles, or stomach area 

Problems oreaihmj especially when lying down, a result of a buildup ol body fluids or fluid around the heart 

rVor strung or new altaci ol angina pectoris brief sudden chest pain 

When you apply ROGAME to normal skin, very Utile minoxidil is absorbed You probably will not have the possible effects caused by minoxidil tablets 
when you use ROGAME II. however, vou experience any of the possible side effects listed above, stop using ROGAME and consult your doctor Any such 
effects would be most likely it ROGAME was used on damaged or inflamed skm or in greater than recommended amounts 

In animal studes, minoxidil. >i much larger amounts than would be absorbed Irom topical use (on skm) m people, has caused important heart-structure 
damage This kind ol damage has not been seen in humans given minoxidil tablets lor high blood pressure at effective doses 

What lectors may increaee the risk of serious side effects with ROGAINE? 

People with a known or suspected heart condition or a tendency lor heart failure would be at particular risk it increased heart rate or fluid retention were to 
occur People with these kinds at heart problems should discuss lie possible risks of treatment with their doctor rt they choose to use ROGAME. 

ROGAINE should be used only on the balding scalp Using ROGAME on other parts ol the body may increase minoxidil absorption, which may increase the 
chances ol having side effects Vou should not use ROGAME it your scalp is irritated or sunburned, and you should not use it it you are using other skm 
treatments on your scalp 

Cen people with high blood pressure use ROGAME? 

Most people with high blood pressure, including those taking high blood pressure medicine, can use ROGAME but should be monitored closely by their 
doctor. Patents taking a blood pressure medicine called guanethidine should not use ROGAME 

Should sny precautions be followed? 

People who use ROGAME should see their doctor 1 month alter starting ROGAME and at east every 6 months thereafter Slop using ROGAINE if any of the 
following occur salt and water retention, problems breathing, faster heart rate, or chest pains. 

Do not use ROGAINE rt you are using other drugs appied lo the scalp such as corticosteroids, retinoids, petrolatum, or agents that might increase 
absorption through the skin ROGAME is lor use on the scalp only. Each 1 ml of solution contains 20 mg minoxidil, and accidental mgestion could cause 
unwanted elfects. 

Are there specie! pceceutions tor women? 

Pregnant women and nursing mothers should not use ROGAME. Also, its effects on women during labor and delivery are not known. Efficacy in 
postmenopausal women has not been sluded Studes show the use of ROGAME will not affect menstrual cycle length, amount of Dow. or duration of the 
menstrual period Discontinue using ROGAME and consult your doctor as soon as possible if your menstrual period does not occur at the expected time. 

Cen ROGAME be ueed by children? 

No. the safety and effectiveness of ROGAME has not been tested in people under age 18 

m: Federal law prohibits dispensing without a prescription You must see a doctor to receive a prescription. 
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1 Screw filter carriage to cabinet wall 
using pan head screws. Keep filter hous- 
ings at least 2 In. from the cabinet floor. 
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4 Make the tubing connection to the filter 
assembly with plastic nuts, collars and 
ferrules. Avoid overtightening the nuts. 

ing saddle valve — identical to those 
used in icemaker kits. With this type 
of valve, you can connect the filter as- 
sembly with simple tools and without 
disrupting your plumbing system. 

The Ametek kit consists of a filter 
carriage with three filter housings. 
The first filter housing contains a 
sediment filter, made of spun poly- 
propylene. Polypropylene is bacteria 
resistant and is able to trap suspend- 
ed solids as small as 5 microns in size. 
Replacement sediment filters cost 
around $3.50. 

The second housing contains a 
granular activated-charcoal filter 
material, which treats foul-smelling 
or off-tasting water, and also traps 
up to 95% of many volatile organic 
compounds. These are the carcino- 
genic compounds left behind by agri- 
culture and industry. Granular acti- 
vated-charcoal filter replacements 
cost $9 to $11. 

The final filter contains powdered 
activated carbon, plus a metal-ab- 
sorption resin. Together, they can 
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2 After opening the saddle valve to retract 
the self-piercing point, tighten the valve 
halves around the supply pipe. 



3 Connect the supply tubing to the saddle 
valve using a compression nut ferrule and 
tubing Insert. Then tighten with a wrench. 




5 Connect a second piece of tubing to the 
metered flow valve. This tubing supplies 
filtered water to the unit's faucet. 

trap 97% of waterborne lead and 
mercury. They also filter disease- 
causing giardia and Cryptosporidium 
cysts, commonly found in surface- 
and shallow-water sources. Replace- 
ments cost $17 to $20. 

And most importantly, this unit 
has a metered flow valve. When 1500 
gallons of water (roughly one year's 
use) pass through it, the valve shuts 
off until you replace the filters. As 
such, there's little chance of a filter 
becoming so saturated that it releas- 
es contaminants into your drinking 
and cooking water supply. 

Installation 

As noted, installation is remarkably 
easy. You won't even need to shut off 
the water. Begin by mounting the 
filter carriage on a convenient wall 
of the sink cabinet. Use pan head 
screws to secure the carriage to the 
cabinet so that it's at least 2 in. from 
the cabinet floor (Fig. 1). 

With the carriage mounted, install 
the saddle valve on the cold-water 



6 Place the trim flange on the threaded 
shank of the faucet and Insert the shank 
through the hole in the sink or countertop. 

supply riser that leads to the sink 
tap. With the self-piercing point of 
the valve threaded back as far as it 
will go, draw the two sides of the sad- 
dle bracket around the riser pipe 
(Fig. 2). Tighten the two screws 
evenly, until the saddle valve is se- 
cure and can't be turned on the pipe. 

Then, trim the supply tube with a 
sharp knife and connect the tubing 
between the water supply riser and 
the inlet fitting of the filter. 

The tubing connections are made 
with compression fittings, consisting 
of a compression nut, a tubing insert 
and a nylon compression ferrule. Be- 
gin each connection by first sliding 
the nut and ferrule over the tubing, 
then slide the insert into the end of 
the tubing to keep it from collapsing 
under the pressure of the ferrule. 
(The plastic fittings on the filter will 
have outer collars instead of inserts.) 
Then, slide the end of the tubing into 
the fitting and thread the nut in place. 
Don't overtighten the compression 
nut — finger tight, plus one or two full 



Ultra Sharp 

THE ULTIMATE 
SHARPENING SYSTEM 

Introducing Ultra Sharp - the self- powered, 
modular sharpening system for every home 
hobbyist and handyman. 

Just slide on a module. Then sharpen 
knives, scissors, chisels, planes and drill bits - 
quickly and easily. 

The heart of the Ultra Sharp is the unique 
base station with a powerful motor and 1 3 A" 
grinding wheel designed for constant hard use. 



FOR SCISSORS 

& KNIVES 

■ Sharpens 
straight-edged 
scissors. 

■ Sharpens 
straight-edged 
knives. 



FOR CHISELS 

& PLANES 

■ Sharpens 
chisel blades. 

■ Sharpens all 
plane blades. 

■ Integral 
safety cover. 




Unique top 
guide copes 
with all sizes 
of knife. 



FOR 
HIGH 
SPEED 
DRILLS 

■ Sharpens 
drills 

to W. 

■ Even 
sharpens 
broken drills. 




— Guide slot 
keeps scissors 
at correct 
finding angle. 



— Latch action holds 
module tightly in 
place on workstation. 



Integral 
magnets 
h«Hp to 
hold any 
width 
ot blade. 

Ad|iistable 
grinding angle from 
0°-70° 



Dial up the 
size of drill. 



Unique 
double 
action 
backs off 
the drill 
faces for 
a perfect 
finish. 



WORKSTATION 

Modules slide on. 



Double insulated 
for safety. 



I y«" grinding 
wheel easily 
replaced. 

2400 r.p.m. 
speed double 
pole induction 
motor. 



Ultra Sharp makes it easy to keep all your 
hand tools in great condition. And remember, 
sharp tools are safe tools. 

Ultra Sharp is supplied ready-to-run with 
powerful workstation, the three modules shown 
and illustrated instruction manual. Available 
from Home Centers and Department Stores. 




IJi.liJUMf Ultra Sharp 



Plasplugs Inc., 780 Vassar Avenue, 
Lakewood, NJ, 08701. Phone: 908 - 901- 1400. 
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7 To fasten the faucet, first slide a washer 
over the shank. Then, thread on the jamb 
nut and tighten the nut with a wrench. 

turns with a wrench is plenty. 

After attaching the tube to the 
saddle valve (Fig. 3), secure the other 
end to the filter's inlet fitting (Fig. 4). 
Once this is done, attach another 
length of tubing to the outlet of the 
metered flow valve (Fig. 5). 

Next, install the faucet in the 
fourth sink deck hole. If your sink 
doesn't have a fourth hole, bore a 
hole through the countertop next to 
the sink and install the faucet there. 
You can also bore a hole through a 



8 Connect the tubing from the metered 
flow valve to the faucet shank with a 
compression nut, tubing Insert and ferrule. 

stainless-steel sink to mount the unit. 
To mount the faucet, slide the trim 
flange over the threaded shank and 
insert the shank into the hole from 
above (Fig. 6). 

Then, from below, thread the jamb 
nut onto the faucet shank and tighten 
it with an adjustable wrench until it 
feels snug (Fig. 7). Finally, splice the 
remaining tubing between the filter's 
metered valve and the faucet, using 
compression components (Fig. 8). 
With all connections made, thread 



9 The metered flow valve stops the flow of 
water after 1 500 gallons. After Installing 
new filters, reset the flow valve. 

the saddle valve's tap into the supply 
pipe until it pierces the pipe. Then, 
back it out to start the flow of water. 

Once in use, this unit's metered 
flow valve will keep track of how 
much water has passed through the 
system. At 1500 gallons, the valve 
will automatically stop the flow of 
water, and it's time to replace the 
filters. After installing the new fil- 
ters, reset the flow valve to meter the 
water flow for the next 1500 gallons 
(Fig. 9). m 



BOOK REVIEW 

RENOVATING 
OLD HOUSES 

• If you're looking at old houses with an eye to fixing up 
one yourself to keep the mortgage down, here's a book 
to check out before you get carried away. Renovating 
Old Houses, by George Nash, is an authoritative text 
that covers a complete range of old-house concerns — 
from evaluating the structure and estimating how much 
it will cost to fix to a host of techniques for solving prob- 
lems with homes that have seen better days. 

However, this is not your ordinary do-it-yourself 
manual. Nash devotes the introduction to more philo- 
sophical concerns that not only define a personal view- 
point as to how renovation should proceed, but also dis- 
cuss the responsibility of maintaining a traditional 
structure's inherent historic value. A responsibility that, 
if assumed, may cost you a good deal more than a few 
sheets of drywall and some latex paint. 

Ethics and aesthetics aside, Renovating Old 
Houses is essentially a book of useful information. 
You'll learn how to jack up a house and repair a 
foundation, as well as how to replace clapboard, re- 
build cornices and install tongue-and-groove paneling. 
The last section of the book deals with repairing and up- 
grading a home's mechanical systems. Renovating Old 
Houses ($37.95) is published by The Taunton Press, 
P.O. Box 5506, Newtown, CT 06470. —Tom Klenck 
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THE LIFESTYLE RESOURCE 



CALL TOLL FREE 
24 HRS. A DAY 

800-872-5200 



ORDER WITH CONFIDENCE 

•No risk 30-day return privilege. 
'Most orders ship within 24 hours of receipt. 
'Credit Card orders billed only upon shipment. 
'We will not sell or rent your name to anyone! 



BREATHE EASIER 




IMPROVED ROOM HEATER THAT BEATS THE OTHERS COLD 

Ordinary room heaters can leave you with uncomfortable hot or cold 
spots and heat wasted on the ceiling. The Vornado EVH Portable 
Heater surrounds you with soothing, evenly distributed heat. Its unique 
vortex air-movement system creates a whirling beam of warm air that 
quickly circulates gentle warmth throughout your whole room. Just dial 
your desired room temperature, and Vornado's innovative "Constant 
Comfort Control" automatically varies heat output and fan speed to main- 
tain your comfort. No fiddling with controls. No annoying clicking on and 
off. Whisper-quiet and worry-free. Built-in tipover and overheat protection. 
Non-glowing heating elements and cool-touch cabinet — safe around children. 
Easy-to-reach, top-mounted controls for precise temp settings, energy-saving heat out- 
put of 1,000 or 1,500 watts, auto-fan, lighted power switch. Compact (12"xll"xl0"). Easy to carry. Just 
4-1/2 lbs. Made in USA of tough thermoplastic. UL listed. Mfr.'s 1 yr. ltd. warranty. $99.95 #4990. 

WIRELESS STEREO SPEAKER/HEADPHONE SYSTEM — 

A TECHNOLOGICAL BREAKTHROUGH 

Enjoy your favorite CDs, tapes, radio programs or TV audio 
wherever YOU are! Using the latest technology, Recoton's 
Wireless Speaker System beams crystal-clear, static-free stereo 
sound through walls, ceilings, floors, outdoors— up to 150 feet 
from the source with no expensive, unsightly cabling. Simply 
plug the transmitter into your stereo, radio or TV Then plug one 
speaker into any AC outlet. Use as an auxiliary set in kitchen, 
bedroom, workroom— or move from room to room. Includes 
everything: transmitter, receiver, two speakers (connected to 
each other by speaker wire), jacks, headphones. Volume control 
and bass/treble boost on each speaker for customized sound. 
Wallet-sized receiver has belt clip for hands-free use with ANY headphones— great for working outside. 
Uses 3 AA batteries (not included). A terrific buy at $199.95 #6040. 

YOU TALK. YOUR VCR OBEYS! 

Now you can program your VCR with your voice! Just speak into the amazing 
VCR Voice Programmer, and your VCR obeys. No complicated instructions or 
tiny buttons to find. To record a program, simply say the channel number, day, 
start and end times. (For example: 7, Monday, 8 p.m., 10 p.m.) It's honestly that , 
easy to record shows or movies you don't want to miss. And to speed past com- 
mercials from taped programs, say "Zap It." No more confusion or clutter with 
multiple remotes — this programmer replaces your current VCR, TV and Cable 
box remotes. Recognizes 4 different voices, so your whole family can use it. 
Display shows user's name, day and time, and programs scheduled to be record 
ed. Can control two separate VCRs. Works with virtually all remote-controlled 
VCRs and requires no installation. Uses 4 AA batteries (included). Mfr.'s 1-yr. 
ltd. warranty. A remarkable product at a remarkable price. $159.95 #5090. 

A QUANTUM LEAP FORWARD FROM ELECTRIC BLANKETS 

The Sunbeam Bedwarmer fitted mattress pad goes under your bottom sheet, not over you like a 
blanket. Warms you faster, more efficiently. As you shift, more heat is delivered to your toes, less 
to your upper body— the way you naturally like it. Lighted controls. Machine washable. UL listed. 

Unusually long Mfr.'s 5 yr. ltd. warranty. FITTED SIZES: 
Twin $59.95, Full $79.95, Queen/dual controls $99.95, King 
or California King/dual controls $129.95. 
#5180. Not recommended for sofabeds, 
waterbeds, or adjustable beds. 





I. Heatlcna Ztme 



2. Moderate Heat Zone 



. Warmest Zone 



Using technology developed for NASA, the 
powerful Enviracaire® Air Purifier lets you 
breathe the cleanest air possible by filtering out 
99.97% of airborne contaminants and pollutants. 
Removes smoke, animal dander, bacteria, viruses, 
dust, soot, fumes, pollen and mold spores. Can 
significantly reduce allergic and respiratory symp- 
toms. Physicians often recommend it to asthma, 
hay fever and bronchitis patients. The unit's 
HEPA (High-Efficiency Particulate Air) filter cap- 
tures and eliminates pollutants. A charcoal filter 
removes smoke and 
odors. Cleans the 
air in a 20' x 22' 
space every 10 min- 
utes. Mfr.'s 2-yr. ltd. 
warranty. HEPA fil- 
ter lasts up to 5 yrs; 
1 yr. supply of char- 
coal filters included. 
$299.95 #3965. 

REDUCE YOUR BACK PAIN — 
AND STAY ACTIVE 

With the Low Back Support wrapped around 
your waist, you can walk, drive, work, play 
sports, garden and travel comfortably. Flexible 
stretch belt has adjustable side pulls for a proper 
fit. Stays firmly in place. Won't pinch, bind, or 
ride up. Promotes proper posture. Provides 
soothing moist-heat therapy to relax tight mus- 
cles, increase circulation, speed natural healing. 
Made in USA. 




in 

Mfr.'s 1-yr. ltd. war- 
ranty. Waist size: 
(20"-31"), (31"- 
37"), (37"-45"). 
$79.95. #5095. 

QUALITY AND VALUE — 
GUARANTEED 

So confident of the workmanship in this high- 
performance watch, the manufacturer offers a 
5 yr. ltd. warranty — five times longer than war- 
ranties offered on watches costing thousands of 
dollars! Wear this Xonix Dress/Sport Watch any- 
where... office, sports, even 300 feet under water! 
It's made for divers, who demand accuracy, water 
resistance, total reliability. Precision quartz 
movement. Magnifying-dome crystal. Luminous 
hands. Rotating bezel 
shows elapsed time. 
Two-tone stainless 
steel, adjustable band 
with safety clasp. 
$79.95. Men's, with 
date window #4300; 
Ladies' #4310. 




THE LIFESTYLE RESOURCE® 



FOR FASTEST SERVICE 24 HRS. A DAY 



DEPT. PMXA04; 4184 TAYLOR ROAD, BATAVIA, OH 45103 



800-872-5200 

CREDIT CARD ORDERS -CALL TOLL FREE 



TO ORDER BY MAIL: 

•Send us a letter to the above address specifying the item number, dept. code, and quantity of each item. 

•Total the amount, add shipping charge, make check payable to: THE LIFESTYLE RESOURCE. 

•For MasterCard, Visa and American Express, include your full account number, expiration date and signature. 



ORDER WITH CONFIDENCE 

'Most orders ship within 24 hours of receipt. 
'Credit Card orders billed only upon shipment. 
'No risk 30-day return privilege. 
• We will not sell or rent your name to anyone! 



Delivery Charge covers UPS, handling, insurance and applicable taxes for guaranteed delivery. Airborne Express delivery available for an additional $7.50 per order. 



Up to $40 S 5.95 
$40.0110 $50 ..$6.95 



$50.01 to $70 ..$ 8.95 
$70.01 to $100 ..$11.95 



$100.01 to $150 .$14.95 
$150.01 to $200 ..$16.95 



$200.01 to $250. $19.95 
Over $250. $21 .95 



Canadian residents, we can only accept telephone orders. 
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HOMEOWNERS CLINIC 

BY NORMAN BECKER, PE, Contributing Editor 



Sink Gurgles 

My husband replaced a 15-year-old 
sump pump, and we now have a gur- 
gling noise in our kitchen sink every 
time the sump pump goes off. The old 
sump pump was Vi hp, and the new 
one is V£ hp. The sump pit is located 
in our basement just below the 
kitchen sink. Water from the sump 
pit and the kitchen sink discharge 
into the sewer line. We never had this 
gurgling noise before, and we want to 
Stop it. MRS. FRANK L. VLEEK 

LA GRANGE PARK, IL 

The gurgling noise is probably the 
result of your sink drain not being 
properly vented. 

Venting is very important to your 
house's plumbing. It serves two 
functions. Venting provides atmos- 



pheric pressure within the drain 
pipes, and this prevents water from 
being sucked (siphoned) out of the 
sink traps, a condition that would 
allow sewer gas into the house. 
Venting also lets sewer gas escape 
into the atmosphere. 

A sink trap must be connected 
within a short distance to a vent 
stack. This is usually done with a 
P-trap. S-traps, which were used in 
the early days of plumbing, are not 
permitted in most municipalities 
because they are not vented. Conse- 
quently, the water seal in the trap 
can be siphoned off. 

When your new, more powerful 
sump pump discharges into the 
house's sewer pipe, the high volume 
of water rushing past the sink 
drain connection draws air out 




Water that is pumped out of the sump pit displaces air as it moves down the sewer pipe. 
Here, lacking a supply of air from the outside, the moving water creates a vacuum by the 
sink drain connection, which sucks the water out of the S-trap. In modern plumbing, a 
P-trap, connected to the atmosphere by a vent stack, prevents trap siphonage. 



of the sewer pipe and creates a 
negative pressure. 

This negative pressure is strong 
enough to pull the water out of the 
trap, creating the gurgling noise. 

You can correct this problem by 
installing an automatic vent valve 
on the downstream side of the sink 
trap. This valve equalizes the pres- 
sure by letting fresh air in, and 
closes down when the drain flow 
stops. Before installing one, check 
with your local building depart- 
ment for approval. 

You also mention that water from 
the sump pit is pumped into the 
sewer line. Although this connec- 
tion is not permitted in most munic- 
ipalities, I've seen it hundreds of 
times while doing home inspections 
for prospective buyers. Municipali- 
ties often don't permit this because 
it introduces rainwater into the 
sewer line where it flows along with 
raw sewage to the treatment plant 
for processing. 

Treatment plants are designed 
to process a certain quantity of 
sewage. By introducing rainwater 
into the sewage flow, homeowners 
unknowingly reduce the sewage 
treatment capacity of the plant. In 
order to treat all the sewage that 
is produced, additional treatment 
plants are built and this causes 
taxes to increase. 

Some municipalities have combi- 
nation storm and sanitary sewers 
and allow sump pumps to dis- 
charge into the sewer line. However, 
unless this is the case where you 
live, redirect the pump discharge 
line so it spills onto your lawn. Just 
make sure it's far enough away 
from your house's foundation so 
that the water doesn't seep back into 
the basement. 

Gasoline Vapors 

Pose Explosion Hazard 

/ recently inspected two condominium 
townhouses in two municipalities of 
Westchester County, New York, with 
a condition that, in my opinion, is 
an explosion waiting to happen. 

Both townhouses have a gas-fired 
heating system in the garage (one is 
a forced hot-water boiler, the other 
a horizontal furnace). Both appli- 
ances are about 4 in. above the floor. 

A garage is a fire-hazard area be- 
(Please turn to page 72) 
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Send now for your free opportunity kit; 
get "hands on" training in one of seven 
profitable fields! 

Learn to Earn! 



The Federal Government 
projects the service sector of 
the economy will show 
tremendous growth over the 
next several decades. You can 
get your share of the profits 
when you hecome a "pro" in 
one of 7 high income profes- 
sions. Professions that could 
easily earn you $18 to $30 
per hour. Foley-Belsaw's 
unique training programs can 
make those dreams come true. 
The key to your success lies in 
providing a service that is in 
great demand. Foley-Belsaw 
training programs focus on 
seven fields where the demand 
is growing and will continue 
to grow through the twenty- 
first century! And with Foley- 
Belsaw's unique approach, you 
gain skills quickly in your 
spare time at home; you can 
even earn cash while you 
learn. There's no "classroom 
pressure" ... no fierce competi- 
tion . . . you set your own pace, 
your own study style. Foley- 
Belsaw also provides "extras" 
other courses don't offer: a 
100% money-hack guarantee; 
along with all the professional 
tools and equipment you need. 
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OLocksmithing. 
As millions of 
Americans demand 
greater protection, this 
becomes a high demand 
field. We provide the 
training to make you a 
professional locksmith who 
commands $25 per hour. 

©Professional Saw 
& Tool Sharpening. 

Imagine a business 
where 90 cents out of 
every dollar you take in is 
cash profit! You'll earn $18 
to $25 per hour running 
machines that do the work 
for you. 

©VCR Cleaning, 
Maintenance & 
Repair. The VCR 

has become a basic part of 
nearly every American 
houshold. You can make 
up to $50 per hour in this 
fast growing field. 




YES! 
SEND ME 
FOLLOWING 

REE 

NIT Y KIT 



i 



O Upholstery. As 
furniture prices rise 
and quality notice- 
ably decreases, it makes 
gtxxl sense to pursue a 
career in upholstery. You'll 
learn to make big profits in 
both commercial and 
consumer markets. 

©Small Engine 
Service & Repair. 

rhere are more than 
65 million small engines in 
use today (a number grow- 
ing at a rate of 1,000 each 
month). You can make $45 
in just 1/2 hour for a 
simple tune-up, and even 
more for many of the 
simple repairs you'll learn 
on everything from snow 
blowers to bass boats. 



©Professional 
Woodworking. 
Build over $3,000 
worth of valuable furniture 
while you learn! You'll 
start the Foley-Belsaw 
course with the simplest of 
projects then move on to 
creating heirloom-quality 
furniture! You'll save thou- 
sands on your own home 
repairs alone. 

a Computer Repair, 
Maintenance & 
Upgrade. There's no 
doubt about it, the com- 
puterization of America is 
taking place! Get a jump 
on a high paying, occupa- 
tion or business of your 
own in a field with an 
unlimited future. 



... YOU DON'T NEED EXPERIENCE, 
JUST A DESIRE TO LEARN AND SUCCEED! 

I understand dune is no Mgukm ami no salesman ui/1 ever caB. 



COMPLETE AND RETURN THIS COUPON TO: 

Foley-Belsaw Institute, 6301 Equitable Road, Kansas City. MO 641 20 
(Please cheek only tme of the following.) 

O Locksmithing, Dept. 12433 
O Saw & Tool Sharpening, Dept. 21314 
O VCR Repair, Dept. 62129 
O Upholstery, Dept. 80935 
O Small Engine Repair, Dept. 52358 
O Woodworking, Dept. 43270 

O Computer Repair, Dept. 64035 Siiue 1926 
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BUZZWORD . 

• Maybe winter's icy winds have re- 
minded you that it's time to shop for 
some new windows, or maybe you're 
interested in improving the appear- 
ance of your home. Either way, you'll 
run across the word "warm-edge" in 
your shopping. It refers to recent im- 
provements in insulated window 
manufacturing. Normally, the center 
of the glass pane is warmer than the 
edge, where the glass is coldest. Not 



Warm-edge 



only does this lead to condensation 
at the window's edge, it signifies heat 
loss and higher utility bills. 

Manufacturers have improved the 
design of insulated glass windows to 
prevent this heat loss at the pane 
edge. They refer to these improve- 
ments as warm-edge technology. 
Your local window dealer can show 
you the specifics. 

— Roy Berendsohn 



cause of the presence of gasoline, 
paints and solvents. If spilled, 
paints and solvents (or leaking 
gasoline) can release vapors that 
could explode when ignited by a pilot 
light or a gas burner that is firing. 

According to the National Fuel 
Gas Code (NFGC) and the New York 
State Building Code, gas-burning ap- 
pliances located in a garage in a one- 
or 2- family dwelling shall be installed 
so the burners and ignition device 
are not less than 18 in. above the 
floor. The reason the heating units 
were allowed to be installed with the 
burners only 4 in. off the floor, and 
not 18 in., is because the problem 
fell through a bureaucratic "crack. " 

Condominium townhouses are 
not classified as one- or 2-family 
dwellings but as multifamily 
dwellings. The state building code 
does not specifically address the 
above condition for multifamily 
dwellings, so local code officials ac- 
cepted the installations. 

If this condition exists where you 
live, you should isolate the heating 
unit or build an 18-in.-high mason- 
ry wall in front of it. 

Old Oil Tanks 
Are Wallet Busters 

My 550-gallon heating tank is 28 
years old and is buried in front of my 
house. I've heard that a leaking tank 
can result in wallet-busting costs, 
especially if contaminated soil is the 
result. What is the typical life span 
of a residential heating-oil tank? My 
oil-consumption records contain no 
evidence of leakage. 

H. KARL NEIDLEIN 
BRIDGEWATER, NJ 

What you heard is correct. The cost 
for excavation, carting and dump- 
ing contaminated soil in an EPA- 
approved site can cost thousands of 
dollars. Depending on how much 
soil is contaminated, this can cost 



in the tens of thousands of dollars 
and could exceed $100,000. The fact 
that your oil-consumption records 
do not indicate a leak is mislead- 
ing. Your tank could have started 
leaking at the rate of a gallon a year 
15 years ago. A leak that small 
could easily be overlooked. Never- 
theless, there now would be 15 gal- 
lons of oil contaminating the soil. 

A friend of mine who tests buried 
oil tanks for leaks has found tanks 
that leak after only five years, al- 
though a steel tank usually lasts 15 
to 20 years. Since your tank is 28 
years old, you should have it tested 
for leakage. You might have to 
make several phone calls to get 
information on buried oil tanks. 
First, call your state's environmen- 
tal agency. 



Worth Getting 

Handy homeowners will be glad to 
know that although Sears has dis- 
continued its big general-merchan- 
dise catalog, it still offers its Power 
And Hand Tools catalog. Customers 
can order from the catalog shown 
until mid-'94. (Sears guarantees 
prices only until December 31, 1993.) 

The 131-page catalog is loaded 
with useful product information, 
and its scope is about what you 'd 
expect from Sears. 
In it are hand 
tools, power tools 
and stationary 
machines for 
woodworking, 
metalworking 
and automotive 
work. Through 
it you can buy 
anything from 
a portable 
welder to a 
hammer to a 
generator. 

To order a 
free catalog, call (800) 377-7414. 
Whether you want to buy or browse, 
the catalog is worth getting. — R.B. 

DO YOU HAVE A HOME-MAINTENANCE 
OR REPAIR PROBLEM? 

Just ask Norman about it. Send your question to 
Homeowners Clinic, Popular Mechanics, 224 
West 57th St., New York, NY 10019. While letters 
cannot be answered individually, problems of gen- 
eral interest will be discussed in the column. 




APPLIANCE 
CARE TIP 



Bad Element 

• It's not unusual for an 
oven's bake element to wear 
out. A typical electric range 
burns out at least one and 
maybe two of these over its life span (assuming it lasts from 12 to 20 years). 
To replace the element, first disconnect power to the range. 
Next, remove the oven racks and, using a screwdriver or Vi-in. nut drive, 
remove the two screws holding the element's mounting bracket to the oven's 
back. Pull out the element so you can see its black and red wires. 

Use a screwdriver or a Vi-in. nut drive to remove the screws that hold the 
wires and terminal ends to 
the element. Hold the termi- 
nal on the element with pli- 
ers to prevent the terminal 
from bending when remov- 
ing these screws (and also 
when tightening the screws 
on the new element). 

As you remove the wires 
from the element, note 
which color wire was con- 
nected to which terminal. 
Remove the old element, 
and install the new element 
and element support. 

—Steve Toth 
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DEMOLITION 
TOOLS 

Cold steel, brute force and simple physics 
take on any dismantling job. 

BY THOMAS KLENCK, 

Associate Home Improvement Editor 

PM Photos by Rosario Capotosto 



• Most folks put things together to stay to- 
gether. At least that's the ideal. Taking things 
apart, therefore, is rarely a graceful opera- 
tion. And, unless you're fortunate enough to 
be disassembling something held together 
with screws or bolts, it's likely that you'll 
have to employ some very special tools for 
the job — tools designed for focusing the force 
necessary to separate structural components 
that want nothing more than to stay exactly 
where they are. 

The interesting thing about this class of 
tools is that just about all of them are based 
on two primitive devices to amplify force — 



a lever and a wedge. n 
As such, these tools are ' W 
simple, most being varia- 
tions on a plain steel bar 
with a wedge-shaped end to 
get into tight places and pry 
pieces apart. 

It's also interesting to note that 
the tools for taking things apart are 
strictly hand operated. While today's ^ 
construction industry utilizes power tools ' 
for everything from sawing 2 x 4s to 
putting up trim, the job of taking the stuff 
down for remodeling or new construction is 
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well to the low side of the 
technology spectrum. 

Don't, however, let the 
simplicity of these tools fool 
you into thinking that 
they're inherently safe. 
When you consider that 
exerting 60 pounds of pres- 
sure on the end of a 6-ft. 
crowbar translates into 
roughly 1 ton of prying 
force at the business end, 
you acquire a little more 
respect for the forces that 
are involved. 

In addition, dismantling 
structural assemblies car- 
ries a hazard of its own, sim- 
ply because the structure 
loses stability as each com- 
ponent is removed. While 
it's fairly safe to say that 
you can remove a few shin- 
gles without worrying about 
your roof falling in, taking down 
a partition requires general construc- 
tion experience along with an under- 



standing of the particular situation. 

Here are a few guidelines: If possi- 
ble, always remove components in the 
reverse order that they were added. 
Wear eye protection and gloves, and 
wear a hard hat for major demolition 
and overhead work. Don't use an or- 
dinary carpenter's hammer to drive 
pry bars into tight places — the hard- 
ened head may shatter. Use a ham- 
mer with a softer head that's de- 
signed for striking cold chisels 
or other metal tools. 
The following list of tools 
Illustrates a range of popular hand- 
powered bars and pullers available 
today. 

1. Gooseneck wrecking bar — 

Here's the tool that most of us look 
to first when there's a demolition 
job on the horizon. The standard 
gooseneck wrecking bar features an 
offset chisel point on one end for 
general levering jobs. The tapered 
end allows you to work the tool into 
tight places and the angled offset 
creates the fulcrum for amplifying 
the force applied to the opposite 
end. The gooseneck portion also 
terminates in a chisel-shaped end, 
but this one has a V-groove for 
grabbing nails and spikes. The curve 
creates an extra-long levering action 
to withdraw a nail in one stroke. 

Wrecking bars are typically hex- 
agonal in cross section and come in 
lengths ranging from 12 to 48 in. 
Most are 3 A in. thick, but the smallest 
may be l 6 in. thick and the larger in- 
dustrial models can be % in. thick. 
The one shown is 3 A x 36 in. and costs 
about $17. Write to Mayhew Steel 
Products Inc., 2 Sears St. Ext., Shel- 
burne Falls, MA 01370. 

2. 2-ln-l salvage bar — Similar to 
the standard wrecking bar, this tool 
has an offset chisel end that's flatter 
and longer for prying into tight 
spaces. In addition, the offset end has 
a V-notch for nail pulling, plus an oval 
hole for grabbing on to nailheads. 
This bar is available in lengths rang- 
ing from 18 to 36 in. and is 3 A in. thick. 
The 18-in. model shown is about $8. 
Contact Woodings- Verona Tool Works, 
P.O. Box 126, Verona, PA 15147. 

3. Combination nail puller — 
Although wrecking bars are great for 
withdrawing common nails of all 
sizes, they're not ideally suited for 
lifting an embedded nailhead from 
the surface of the wood. This nail 



puller has a small curved 
head that's V-notched to grab 
the nail. The head is also 
ground to a sharper edge, 
making it possible to drive the 
puller into the wood and un- 
derneath the nailhead. The 
opposite end has an offset 
chisel point similar to a stand- 
ard wrecking bar for prying 
apart components and general 
light-duty levering. The model 
shown is 15 in. long and costs 
about $9. Write to Woodings- 
Verona Tool Works, P.O. Box 
126, Verona, PA 15147. 

4. Nail claw — Nail pullers 
are also available without the 
pry-bar combination. This 
model has a curved and V- 
notched end similar to the unit 
above, and it's used in the 
same manner. Sometimes 
called a cat's paw, the tool 
shown is 9 As in. thick and 13Vfe 
in. long. This Plumb model 
costs about $12. Contact 
Cooper Tools, P.O. Box 728, 
Apex, NC 27502. 

5. Stripping bar — Here's a 
tool to take on some heavy 
dismantling. Designed to strip 
away the wooden forms used 
in concrete construction, this 
massive tool is a full 1 in. thick 
and 4 ft. long. In contrast to a 
standard wrecking bar, the 
angled nail-pulling head is 
perpendicular to the hex- 
agonal shaft. This design is 
also available in a 42 in. length 
and both the heavy and 
lighter models are available 




74 



POPULAR MECHANICS • JANUARY 1 994 

Copyrighted material 



JOURNAL 




with or without the nail claw. 
The stripping bar shown 
costs about $33. Contact The 
Council Tool Co. Inc., 345 Pecan 
Ln., Lake Waccamaw, NC 28450. 
6. Shingle ripper — Nail pullers 
are fine when you can get at the naiF* 
head. But in the case of shingles, the 
nails are hidden from the puller's 
k claw. The solution is this shingle 
1 ripper. To make it work, you slide 
the tool's head under the shingle, 
shift it over until you find the nail 
and then catch the nail in one of 
the notches on either side. Once 
the nail is caught, pry up and pull 
down to free the nail. While not 
exactly a demolition tool, a shin- 
gle ripper is handy for renovation 
work and repairs where only a 
portion of the roof or siding 
needs to be removed. This 26-in.- 
long tool costs about $20 and is 
manufactured by The Council 
Tool Co. Inc., 345 Pecan Ln., 
Lake Waccamaw, NC 28450. 
7. Sledge hammer — When 
your job requires a little friendly 
persuasion and a wrecking bar 
just doesn't suit the job, you can 
usually get things moving with a 
tap from one of these handy 
helpers. Sledge hammer opera- 
tion needs very little in the way 
of explanation. Swinging a 10- 
pound head that's at the end of a 
36-in. handle can get things 
moving fast — as well as cause 
some damage. While most mod- 
els have wooden handles, this 
one features a fiberglass han- 
9 I die for long life and to make it 
impervious to the weather, 
mthough sledge hammers are 
generally offered in the 30- to 36-in. 
range, smaller versions are available 
as engineer's hammers and hand- 
drilling hammers. Hand-drilling 
hammers are specifically designed 



curved nail-pulling claw. As 
such, it's handy for general 
levering, uncrating and re- 
moving boards, flooring 
and siding. The advan- 
tage of the straight 
shank is that the 
tool can be 
struck with the 
appropriate 
hammer 




for striking cold chisels, brick chisels, 
star drills and other metal tools. The 
sledge hammer shown costs about 
$40. For more information, write to 
The Council Tool Co. Inc., 345 Pecan 
Ln., Lake Waccamaw, NC 28450. 

8. Screwdriver-type pry bar — If 
you've ever used a screwdriver to pry 
something apart or lever something 
into place, you'll understand how this 
tool came into being. While big 
screwdrivers are often just the right 
size for the job, now there's one 
that's expressly intended for levering 
and prying. This 24-in.-long tool has 
a square shaft and a standard screw- 
driver-type handle. It's available 
with a bent offset tip (shown) or with 
a straight shank. Available in sever- 
al sizes down to 7 in. long, the 
screwdriver-type pry bar shown 
costs about $20. Contact May- 
hew Steel Products Inc., 2 
Sears St. Ext., Shelburne 
Falls, MA 01370 

9. Ripping chisel — 
This specialty pry jM 
bar is similar 
to the 2-in-l 
salvage bar 
above, but 
lacks the 
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to drive the chisel end into tight 
spaces. This tool is 18 in. long and 
costs about $6.50. For more informa- 
tion, write to Collins Axe Co., P.O. 
Box 351, Lewistown, PA 17044. 

1 0. Ripping bar — Here's a smaller 
variation on the large stripping bar 
used in concrete-form work. It has a 
right-angle nail-pulling head and an 
offset chisel-type head — both with V- 
notches to grab on to nailheads. The 
chisel head also has an oval hole for 
grabbing and pulling out nails. It's 
unique in that the right-angle end is 
bent on a different plane, giving the 
tool a shallower profile when the 
chisel end is in use. This 17-in. rip- 
ping bar costs about $16. For more 
information, write to Cooper Tools, 
P.O. Box 728, Apex, NC 27502. 

1 1 . Flat pry bar— This type of tool 
has become the standard for home- 
owners and pros alike when it comes 
to light-duty prying and nail removal. 
Its small size and light weight make 
it ideal for interior trim chores. 
Based on the stripping bar design, 
the flat configuration along with 
tapered ends allow it to reach behind 
molding and trim without causing 
undue damage. This pry bar is about 
13'/2 in. long and costs about $11.50. 
Write to Mayhew Steel Products 
Inc., 2 Sears St. Ext., Shelburne 
Falls, MA 01370. 

1 2. Small flat pry bar — This bar is 
a variation of the standard flat pry 
bar. It's ideal for removing light trim 
and molding and for other situations 
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where small nails are used. At 7 in. 
long, you can easily cany it in a back 
pocket for handling jobs too small 
for standard tools. The model shown 
is called the Wonder Bar II and costs 
about $4. For more information, 
contact Stanley Tools, A Division 
of Stanley Works, New Britain, CT 
06050. 

1 3. Pinch-point crowbar — If you 

can't budge it with this tool, it may be 
time to call in the pros. At a full 5 ft. 
long and 1 l A in. thick at the business 
end, this tool packs enough leverage 
to move just about anything. Crow- 
bars come in lengths ranging from 36 
in. to 66 in. They're also offered in a 
variety of tip designs, in addition to 
the pinch-point type shown, such as 
chisel point and diamond point. This 
crowbar costs about $37, and is made 
by Collins Axe Co., P.O. Box 351, 
Lewistown, PA 17044. 

1 4. Pinch/chisel pry bar — When it 
comes to just plain levering, all you 
need is a basic pry bar. This tool 
features a simple bent offset chisel- 
type end for prying in tight spaces. 
The opposite end is a conical shape 
that aids in both levering and align- 
ing holes. The pinch/chisel pry bar 
costs about $5.75. For more infor- 
mation, write to Woodings-Verona 
Tool Works, P.O. Box 126, Verona, 
PA 15147. 

15. Hammer-type nail puller — 

This nail puller is unique because it 
incorporates its own hammer mecha- 
nism right in the handle. To use it, 



you open the pivoting jaws and place 
them around the nailhead. Then, re- 
peated blows on the sliding handle 
drive the sharpened jaws into the 
wood and below the nailhead. Final- 
ly, you simply push the handle over 
to pull the nail. The arm at the jaw 
end acts as a fulcrum for levering out 
the nail. While this tool will damage 
the wood slightly, it's the best choice 
when salvaging material for later 
use. The hammer-type nail puller 
costs about $47. Contact Cooper 
Tools, P.O. Box 728, Apex, NC 27502. 
1 6. Bull-point chisel — While many 
of the tools shown are designed for 
dismantling wood construction, this 
chisel is an example of a hand tool 
that's appropriate for concrete and 
masonry. Along with the right ham- 
mer, it will work on jobs just too 
small or inaccessible for heavy power 
equipment. The bull-point chisel 
costs about $15. For more informa- 
tion, contact Mayhew Steel Products 
Inc., 2 Sears St. Ext., Shelburne 
Falls, MA 01370. 

1 7. Tack Claw — Sometimes, what 
you're taking apart isn't a big deal at 
all, but you still need a special tool for 
the job. This small screwdriver-type 
tool features a simple bent and 
notched end for removing small nails 
and tacks. It's also handy for prying 
away thin moldings and other light- 
duty jobs. Made by Stanley Tools, A 
Division of Stanley Works, New 
Britain, CT 06050, the tack claw costs 
about $5. IM 



MEW TOOLS 

GENIE'S NEW 

WET/DRY 

VACUUMS 

• The new line of wet/dry vacuums 
from Genie features innovative de- 
sign, versatility and a distinctive new 
color. For yard, house and workshop 
chores, the line includes four heavy- 
duty blower/vacs ranging from 6- to 
12-gallon capacity (10-gallon model 
shown at right, about $120). 

Each blower/vac has a removable 
power head. When in place on the 
drum, the unit acts as a powerful 
wet/dry vacuum. Off the drum and 
fitted with a blower wand, the power 
head takes on yard cleanup. The two 
larger versions come with 2-speed 
blower control. 

Don't need a blower? Genie offers 
dedicated wet/dry vacuums in the 




same capacity range (about 
$90 for the 10-gallon version). 
All of the units feature a 
unique wide-base design 
that improves stability. 
Genie vacs are available at 
home centers and hardware 
stores. Contact The Genie 
Co., 22790 Lake Park Blvd., 
Alliance, OH 44601. 

— Thomas Klenck 




The new Genie 
wet dry vacs feature 
a wide-base design 
for stability. Power 
head on blower/vac 
can be removed 
(above left) to 
convert vac into 
blower (above 
right). Vacs with- 
out blower are 
also available. 
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BY MIKE ALLEN, 

Associate Automotive Editor 

Lord Of The Rings 

My mechanic says the air conditioner 
in my Ford Taurus quit because the 
O-rings leaked out all the Freon. He 
also say.- that this is a problem with 
most Ford cars and that in a year 
or so he won't even be able to buy 
Freon because the environmentalists 
have pushed it off the market. He 
also told me that the price of Freon 
has gone up 1000% in the past year. 
My father-in-law's pickup truck has 
the same problem, by the way. 

I was going to replace the O-rings 
myself, but I can't figure out how to 
get the hose apart. JON FOWLER 
BOSWELL, IN 

There is indeed a Technical Service 
Bulletin out about O-rings used on 
the ale systems of many late-model 
Ford cars and trucks. Revised O- 
rings are supposed to eliminate any 
minor leaks. The dealer, if your ve- 
hicle is still under warranty, or any 
ale shop — if it's not — will have the 
revised O-rings in stock. 

But with R-12 prices already sky- 
rocketing, and production sched- 
uled to cease within the next 24 
months, any leaking can hardly he 
deemed minor. Don't blame Ford 
for the price of R-12 — federal regu- 
lations concerning the use of CFC- 
based compounds are the cause. 
There's an industry-wide cap on the 
amount of R-12 being manufac- 
tured, and the market value has 
gone up accordingly. 

Changing the O-rings is actually 
pretty simple. The spring-lock con- 
nectors require a special tool to be 
disconnected. The one shown here 
is from a kit I picked up at the local 
auto parts store for about $10. 
These spring-lock connectors are 
also used on some fuel-line connec- 
tions, so you may find a set to be a 
nice addition to your toolbox. 

But, I'm going to tell you not to 
change the O-rings yourself. Techni- 
cally, it's not illegal to do so — if the 
system is completely empty of R-12. It 
is illegal to vent R-12 into the at- 



mosphere, and for anyone except a 
certified ale technician to buy R-12. 

A certified technician will also 
have an R-12 recycling machine to 
suck the remaining refrigerant out 
of your car for reuse after the O- 
rings have been replaced. 

Let me mention that as this issue 
is printing, there is no commercial- 
ly acceptable substitute for R-12. 
Research continues, but there's 
nothing out there yet. 

Rip Van Steering-Rack 

I just bought a 1987 Buick LeSabre 
with 44,000 miles, and the morning 
after I picked it up the steering was 



very stiff for about 10 i't. It's like that 
every morning. My mechanic says 
it's the aluminum box and that it will 
get worse. What can I do? 

HAROLD LIVENGOOD 
RORD CIT\', PA 

Your mechanic is correct. It's caused 
by failing seals in the aluminum 
steering rack, and it will continue 
to deteriorate until it eventually 
fails completely. GM had a major 
problem with steering-rack seals in 
their midsize cars during the mid- 
'80s, and there were a lot of racks 
replaced on cars even after the war- 
ranty had long expired. You may or 
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Welcome Back Cotter 

• I had the occasion to disassemble a rear- 
wheel bearing that had supposedly been assem- 
bled by a licensed professional mechanic. I sin- 
cerely hope that the actual work was done by 
one of the inexperienced pump jockeys because 
the job was not done prop- 
erly — which was why I was 
taking it apart on a Friday 
night by the light of a flash- 
light held in my teeth. 

The wheel bearing had 
not only been adjusted in- 
correctly, but the cotter pin 
had been installed so poorly 
that it was grinding away at 
the dust cap, filling the bear- 
ing with metal shavings. 

Start by using a new cot- 
ter pin. They're really cheap, 
okay? Adjust the bearing, 
and insert the pin as shown 
so that one leg, the shorter 
one, goes down over the 
lock washer over the nut. 
The longer leg goes back 
up over the end of the axle. 
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may not be able to get Buick to pick 
up all or part of the tab for this one. 
Ask the dealer to check for the TSB. 

If not, TRW makes a replacement 
steering rack for about half of the 
cost of the GM replacement part. 

Get this fixed right away, before 
either: you lose your steering at 
some critical time (not likely — the 
steering simply never waking up 
one morning is more likely, but why 
take chances?), or the debris from 
the bad seal and inner steering- 
rack bore chews up your power- 
steering hydraulic pump. 

I've seen several mouse-milk 
preparations advertised as repairs 
for this problem. Just pour a can into 
the pump, and your problem will go 
away. These products claim to con- 
tain molybdenum disulfide, Teflon or 
some other kind of high-tech pixie 
dust. The failed metallic seal inside 
the rack scuffs the machined surface 
that the seal rubs against, so I can 't 
see how adding a powdered lubri- 
cant would help. Save your money 
and get the steering rack replaced. 

Wipeout 

Recently, the wipers on my 1989 
Ford Probe decided to remain at 
attention instead of parking when I 
turned them off. The dealer mechan- 
ic said the PARK contacts in the 
motor were fried, and the only fix 
was to replace the motor for $194, 
plus labor. 

Being the curious sort, I got to 
poking around under the dashboard 
and discovered a mysterious jumper 
wire that was marked summer/ 
winter hanging from the fuse block. 
There was no mention of it in the 
owner's manual, but I switched the 
wire to a second location on the fuse 
block labeled WIPER UP/DOWN. And 
the wipers immediately parked. 

Apparently the second position is 
to allow the wipers to park a little 
higher in the winter to keep them 
from being trapped in their well by 
ice and snow. But for more than $200, 
I can live with that all summer. 

MARK MAYFIELD 
WEVER, IA 

The real question is whether the 
mechanic knew about the second 
PARK switch and elected not to im- 
plement your fix in an attempt to 
separate you from a lot of money. 

This fix also applies to the 
Probe's mechanical twin, the Maz- 
da MX-6. Good sleuthing, Mark. If 
it were my car, I probably would 
have just taken the motor apart and 



tried to repair the bad contacts in 
the parking switch. 

Ever stop to ponder if the contacts 
burned out because the wiper well 
was filled with snow one day when 
you shut off the wipers and they 
couldn 't get all the way back down ? 

Armstrong Power 

I have a 1989 Chevy S-10 pickup with 
manual steering. The dealer tells me 
that converting to power steering 
would be very expensive, but as a re- 
tired senior citizen, I find it very dif- 
ficult to park this truck. The truck 
has P20575R14 M&S tires. Can you 
recommend a smaller tire that would 
be easier to turn? 

C. BOURGEOIS 
ERATH, LA 

No. I wouldn 't recommend a small- 
er tire or you '11 be using a tire too 
small for the truck's load-carrying 
capacity. I have three suggestions. 

1. Run all four tires at the manu- 
facturer's maximum cold inflation 
pressure. This will make the steer- 
ing effort slightly lower. It's free, too. 

2. Sell the truck and buy one with 
power steering. Not free, however. 

3. Find a mechanic, other than 

DO YOU HAVE A CAR PROBLEM? 

Just ask Mike about it. Mail your question to Car 
Clinic, Popular Mechanics, 224 West 57th St., 
New York, NY 10019. While letters, faxes or phone 
calls cannot be answered individually, problems 
of general interest will be discussed in the column. 



the dealer, who's willing to 
scrounge the right pieces from a 
salvage lot and convert your truck. 
Also, not free, but probably a lot less 
than buying new parts from the 
Chevy dealer. M 



, 

SERVICE TIPS 

• If your GM car or truck with a 
Flint-built 5.0- or 5.7-liter engine 
seems to be leaking from the rear 
crank seal or oil pan, check before 
tearing into it. It may be that the 
camshaft plug seal is weeping oil 
instead. You need to pull the tranny 
and replace the plug. How do you 
know if the motor was built in Flint, 
Michigan? The engine's serial 
number, stamped on the block just 
in front of the cylinder head, will 
start with the letter V. 

• Have the fuel lines along the bot- 
tom of your '91 -'92 Fleetwood or De 
Ville sagged? It's probably from 
snow or mud adding so much weight 
that the lines pull down and stay 
that way. There's now a cover for 
the lines that the dealer can install. 

• Ride height of your new Lincoln 
Mark VIII drooping? It might be 
caused by water contamination of 
the ride-height sensor. 

• Late-model Audi 80/90/1 00s 
may have leaky grommets be- 
tween the reservoir and the brake's 
master cylinder. 
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SATURDAY MECHANIC 

STARTER MOTOR SERVICE 



BY DON CHAIK1N, Contributing Editor 



• An icy rain pelts you as you open 
the door to your car in the nearly de- 
serted parking lot. As you turn the 
key in the ignition switch, your sweet 
dreams of a soothing glass of Arma- 
gnac are shattered. Instead of the fa- 
milial - loud whirring of the starter 
motor, you hear nothing. You switch 
on the headlights briefly — they shine 
hiightly. You hit the horn button — it 
blares loudly and crisply. But turning 
the ignition key does nothing to get 
your engine to crank over even once. 

Or, just as bad, the starter spins as 
vou turn the kev, but it turns so slow- 



ly and feebly that there is no way it is 
going to get the engine to fire. 

Perhaps more frustrating is the 
possibility that the starter motor it- 
self runs and runs well. However, 
you can clearly tell that the engine it- 
self is not being cranked. 

To awaken a sleeping giant 

Whether the engine in your car or 
pickup truck is a 50-horsepower 3- 
cylinder or an aw : esome 400-horse- 
pow-er dohc 6. 0-liter VI 2, it needs 
help in getting going. This help 
comes from an electric starter motor. 



Turning the ignition key closes a 
circuit, allowing current to flow from 
the battery to a starter relay. When 
this relay closes, it sends battery 
voltage tn the starter motor, or first 
to a solenoid, which engages the elec- 
tric motor. 

Before the shaft in the starter mo- 
tor actually begins to spin, however, 
a pinion gear on the end of the mo- 
tor's shaft engages with a large ring 
gear attached to the engine's fly- 
wheel. As the starter motor spins, 
the pinion gear rotates the engine's 
crankshaft until the engine stalls. 




Bench test the starter 
and solenoid operation 
by first clamping the 
starter in a vise. Use 
battery jumper cables 
to connect the starter 
or solenoid directly to 
the battery's positive 
terminal and the 
housing to the negative 
terminal. Briefly touch a 
jumper wire between 
the solenoid's battery 
and switch connection. 
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Typically, the pinion gear is about 
one-tenth the size of the ring gear, 
which multiplies the starter motor's 
torque tenfold to give the small elec- 
tric motor the torque it needs to 
crank over the engine, especially 
when the engine is cold. 

Once the engine starts and begins 
to run on its own, a clutch keeps the 
pinion gear from forcing the starter 
motor from spinning along with the 
engine. Releasing the ignition from 
the START position stops the starter 
motor and disengages the pinion 
gear from the ring gear. 

To prevent the car or truck from 




Use an ohmmeter to check for continuity between the 
battery ground and starter motor housing. 

lurching forward — or backward — 
when the starter engages and the 
engine starts, most starting circuits 
have a safety switch. This switch pre- 
vents the starter from engaging un- 
less the automatic transmission is in 
NEUTRAL or PARK. On vehicles with a 
manual transmission, the switch 
prevents the starter from running 
unless the clutch pedal is depressed. 

Circuit check 

Whether the starter spins slowly or 
not at all, first check that it is getting 
power from the battery. With all cir- 
cuits off, connect the voltmeter be- 
tween the battery's terminals. A 
healthy battery should show at least 
12 volts. If not, charge the battery. 

Next, make sure that there's cur- 
rent to the solenoid on the starter or 
to the starter relay if your car has a 
separate relay between the battery 
and the starter. Use a grounded test 
light or a voltmeter to check for pow- 
er at the solenoid or relay. If there is 
no power, check the cable connec- 
tions at both ends and inspect the 
entire length of the cable. 

If there is power to the solenoid or 
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relay, bypass the starter circuit with 
a jumper wire at the starter's sole- 
noid or relay. 

Before proceeding, disable the ig- 
nition system to prevent the engine 
from starting. If you need to work 
underneath the car or truck to gain 
access to the starter, be sure the ve- 
hicle is securely raised on ramps or 
safety stands. Chock the rear wheels. 

At the starter solenoid, briefly 
touch the jumper wire to the large 
stud to which the battery cable is 
connected and to the smaller connec- 
tion for the ignition-switch wiring. If 
the solenoid engages and the starter 
operates, the starter 
circuit (ignition switch, 
safety switch, wiring) is 
the problem. If not, ei- 
ther the solenoid or the 
starter is defective. 

On vehicles with a 
separate relay, check 
the relay as well as the 
starter circuit. Specifics 
of the tests vary be- 
tween carmakers and 
types of starter relays. 
However, in general, 
connect a jumper wire 
between the relay's bat- 
tery connection termi- 
nal and the secondary 
terminal from the igni- 
tion switch. If the 
starter operates, the 
key circuit is defective. If the starter 
does not work, check that the relay 
itself is not the problem. Do this by 
connecting a jumper wire from the 
battery connection at the relay to the 
battery or solenoid connection on the 
relay. You may need to use a heavy 
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jumper wire — a battery booster ca- 
ble does fine — for this test. If the 
starter now works, the relay itself is 
bad. If not, the starter is defective. 

Slowly it turns 

If the starter does spin, but it only 
spins slowly, check the cranking volt- 
age. Disable the ignition system so 




This solenoid is drawing so much cranking 
voltage that it Is clearly defective. 



Bypass the Ignition switch by using a 
Jumper wire across the relay's terminals. 

the engine will not start during these 
tests. Connect a voltmeter across the 
solenoid's primary and secondary 
terminals, and crank the engine. If 
the car has a starter relay, connect 
the voltmeter across the relay's bat- 
tery and starter or solenoid connec- 
tions with the positive lead at the 
connection from the battery and the 
negative lead at the connection to the 
solenoid or starter. A voltage reading 
of more than about 0.3 volts indicates 
that the solenoid or relay is defective. 

If the reading is less than about 0.3 
volts, check the cranking voltage at 
the starter motor. Connect the volt- 
meter's positive lead to the hot con- 
nection after the solenoid on the 
starter motor itself, and the negative 
to ground. Crank the engine. If the 
voltmeter reads more than about 9.5 
volts, the starter is defective. 

Next, check that the starter is 
properly grounded. Use an ohmmeter 
between the battery ground connec- 
tion and the body of the starter to 
check for continuity. If not, there is a 
bad ground and an open circuit. 

Stopping at the starter 

If isolating the starter motor and 
solenoid from the circuit proves that 
either the solenoid or the starter mo- 
tor is defective, you must remove the 
starter. To do this, first disconnect 
the battery's ground cable. 

Then disconnect the battery's lead 
and the wiring from the key switch or 
relay from the starter and the sole- 
noid. Label any wires you disconnect 

(Please turn to page 83) 
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and their connections to make 
reinstallation simpler. 

Then undo the starter mount- 
ing bolts. These may go from the 
starter into the engine or trans- 
mission housing or they may go 
through the flywheel housing 
into the starter motor. With all 
the bolts removed, however, the 
starter motor should come right 
out. If it is tight, a light rap on its 
mounting flange with a soft-head 
hammer should pop the motor 
free. If not, look for another bolt. 

With the starter off the en- 
gine, you can recheck it by 
clamping it in a vise and connect- 
ing it directly to a battery. Use a 
jumper wire to close the sole- 
noid. If the solenoid engages and the 
starter spins, double check the volt- 
age draw. If the battery works fine 
on the bench, the problem may be a 
binding between the pinion and ring 
gears or a mechanical problem inside 
the engine. 

If the starter is spinning freely but 
the engine is not cranking, check the 
condition of the pinion and ring 
gears. Any missing or chipped teeth 
on either means replacement. To 
check the ring gear on the engine, 
have a helper slowly turn the engine 
by the front crankshaft pulley as you 
examine the ring gear, either through 
the starter's mounting hole or by re- 



LEAD FROM BATTERY 



SOLENOID 




Clearly label the wires and connections on the starter 
and solenoid before removing the starter. 

moving any inspection cover on the 
bell housing. 

If only the solenoid is defective, 
you may be able to replace it. How- 
ever, once the starter has been re- 
moved, it makes good sense to re- 
place the starter/solenoid assembly. 

Before installing the replacement 
starter, first make sure that the new 
unit's pinion gear has the correct 
number and type of teeth to mesh with 
your engine's ring gear. As you install 
the starter, tighten the mounting bolts 
in stages to be sure that the starter is 
square in its mounting to prevent 
binding between the ring and pinion 
gears. Then reconnect the battery 



and key-switch wires. Reconnect 
the battery's ground cable. 

Circuitry testing 

If the starter operates when you 
connect the jumper wire from 
the battery to it or its relay, the 
ignition switch or the safety 
switch may be defective. 

If your car has an automatic 
transmission, try slowly moving 
the shift lever in and out of 
NEUTRAL and PARK as you turn 
the ignition key. First disable 
the ignition system to prevent 
the car or truck from lurching 
forward if it starts. If the starter 
works as you turn the key, the 
neutral safety switch needs to be 
adjusted or replaced. If not, or if the 
car has a manual transmission, by- 
pass the safety switch — usually on 
the clutch pedal linkage or the auto- 
matic transmission shift linkage — 
with a jumper wire. If the starter 
operates with the switch bypassed, 
replace the switch. 

If the safety switch is good, the 
problem is probably in the ignition 
switch itself. Check the wiring to the 
switch. If the wiring and connections 
are good, replace the ignition switch. 

If your car or truck is equipped with 
an antitheft system that has a starter 
lockout, check the antitheft system 
while making your diagnosis. IM 



SOLENOID COIL 



ENGAGEMENT 
LEVER 



BUSHING 




FIELD 
WINDINGS 



A starter Is an electrical 
motor that drives a small 
pinion gear. This unit has a 
solenoid that simultaneously 
engages the gear and directs 
current to the starter's 
brushes and field windings. 
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MAINTENANCE 
BASICS 

CHECKING 
VITAL FLUIDS 



BY DON CHAIKIN, 
Contributing Editor 

• One of the most basic maintenance 
procedures is also the most impor- 
tant — check all of your car's or truck's 
vital fluids at least once every week. 

Do this after you've just driven, 
when the fluids and components are 
at their normal operating tempera- 
ture. For accuracy, your car or truck 
should be parked on a level surface. 

Begin with the engine oil. 

• Locate the engine oil dipstick. 
Many cars have only one dipstick. 
Others have a similar-looking dip- 
stick for the automatic transmission. 

• Pull the dipstick entirely out of its 
tube and wipe the oil from it using a 
cloth or paper towel. Careful, it's hot. 

• Inspect the dipstick's bottom end. 
The metal stick will have markings — 
possibly notches, hatch marks or 
lines — indicating a full level and a 
low level. The dipstick may also indi- 
cate an acceptable area in between. 

• Fully reinsert the dipstick into its 
tube. Remove it again. 

• See how much oil is on the stick. 
You need to add oil only if the level is 
low. Do not add oil to bring the level 
above the full line. 

• If you need to add oil, use a name 
brand quality oil that meets the spec- 
ifications listed in your owner's man- 
ual. Pour it through the fill cap on top 
of the engine. Wipe up any spilled oil 
and be sure the cap is on securely af- 
ter you're done. Wait a few seconds 
to let the oil reach the oil pan, espe- 
cially if the oil you're adding is cold 
and thick. Recheck the oil level and 
fully reinsert the dipstick. 

Next, check the transmission oil or 
fluid level. Most cars and trucks with 
an automatic transmission have a 
dipstick similar to the engine oil dip- 
stick for this purpose. 

On some vehicles, automatic-trans- 
mission fluid is checked with the en- 
gine idling, on others the engine must 
be off. See your owiier's manual. 

• Remove the dipstick, wipe it clean, 
reinsert it fully and then pull it out to 
check the fluid level. 

• Only add fluid if the level is low. Too 
much fluid can lead to shifting prob- 
lems or leaks. 




• With most cars, the transmission 
fluid gets poured down the dipstick 
tube. Use a long-neck funnel or a fun- 
nel attached to a length of hose. 

Checking the coolant level on most 
cars now merely involves looking 
at the coolant recovery reservoir 
mounted to one side of the radiator. 

• If your car or truck does not have 
a reservoir, remove the radiator cap 
and check the level in the radiator. 

• Do not open the radiator cap until 
the radiator is cool to the touch or 
you may be severely scalded by hot, 
pressurized coolant. 

• Add a 50/50 mix of antifreeze and 
water to raise the coolant level. 



• If your car has a reservoir, pour 
the coolant into the reservoir. There 
is no need to open the radiator cap. 

Brake fluid can be checked by 
looking at its level in the master 
cylinder's reservoir. On all modern 
vehicles, this reservoir is translucent 
— you need not open it to see the fluid. 

It is normal for the brake-fluid level 
to go down as the disc brakes' pads 
wear. There is no need to keep topping 
up the fluid. A sudden drop in level 
indicates a problem — have it checked. 

You can check the level of the 
power-steering fluid by removing the 
cap from the fluid reservoir. The dip- 
stick is attached to the cap. W< 
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NEW PRODUCTS 

IMPROVE 
YOUR CAR 

4-Year Antifreeze 

To help minimize the potential harm 
to the ecology created by your old 
engine antifreeze/coolant — and to 
reduce your maintenance chores — 
Prestone has introduced LongLife 
460 antifreeze/coolant. Formulated 
to protect your engine's cooling sys- 
tem for four years or 60,000 miles, 
the new product uses a blend of 
inhibitors, which offer 
rust and corrosion 
protection to alumi- 
num and other cool- 
ing-system metals. 
Prestone LongLife 
460 meets all current 
cooling-system pro- 
tection standards for 
cars, vans and light- 
duty trucks. Priced at 
$8.99 a gallon, from 
First Brands, 83 
Wooster Heights 
Rd., Danbury, CT 
06813; (203) 731-2300. 



Prestone 




Compact Arc Welder 

Whether you're a serious mechanic 
or just a dabbler, sometimes you just 
need a welder, like this Mity Mite arc 
welder from Schumacher Electric. 
The Mity Mite operates on 120-volt 
household current, drawing 20 amps 
with welding current adjustable be- 
tween 25 and 70 amps. The unit can 
accommodate welding rods from Me 
in. to 3 /& in. and weld metal from 18- 
gauge to 3 /i6 in. The Mity Mite fea- 
tures double-insulation, a molded- 
plastic case with integral handle and 
built-in storage cavity for the cables. 
The unit comes with a handheld mask 
and a brush/chipping tool. The Mity 
Mite costs $99.95. From Schumacher 
Electric Corp., 7474 N. Rogers Ave., 
Chicago, IL 60626; (800) 458-6447. 





Pickup Truck Rack 

An overhead cargo rack for a pickup truck 
allows you to tote more cargo. It also handles 
long items — like a canoe — which would otherwise hang out the back of the 
open bed. This black anodized aluminum rack from JEMB Rack Systems can 
hold up to 300 pounds and can be dismantled and stowed in its own case inside 
the truck's cab. The rack can be set up without any tools, and its length is ad- 
justable from 2 to 8 ft. to suit the load. Roller rack pads protect the cargo and 
allow for easier loading. The price for the rack and case is $295, from JEMB 
Rack Systems Inc., 2 Murray Rd., Essex Jet., VT 05452; (800) 272-5362. 




Steering -Wheel Lock 

A thief is not apt to break into your 
car or truck if he's not going to be 
able to steer it after he's started it. 
At least that's the theory behind the 
slew of steering-wheel locks, which 
are now on the market, including this 
new one from Wolo. Called On- 
Guard Model WB-90, this variation 
on the theme is made of solid, not 
tubular, steel. The horseshoe-shaped 
lock is highly visible, regardless of 
the steering wheel's position when 
installed. The unit fits all steering 
wheels. The On-Guard Model WB-90 
costs $39.99. From Wolo Mfg. Corp., 
1 Saxwood Dr., Deer Park, NY 
11729; (800)645-5808. 



Mustang Calender 

This year is a big one for the Mus- 
tang. The original ponycar, which 
was introduced at the New York 
World's Fair, is 30 years old. And to 
celebrate the 3-decade milestone, 
Ford is going all out and doing it 
right by introducing an all-new Mus- 
tang for 1994. You can create your 
own year-long celebration and remi- 
nisce over all the Mustangs of yore 
with this 1994 Mustang calender 
from Whitehouse Publishing. Each 
page shows three months simulta- 
neously for easy 
planning. Each 
month shows a 
different color 
photo of a differ- 
ent vintage and 
model Mustang, 
ranging from the 
original '64 up to 
the 1993 model. 
The price of this 
Mustang calen- 
der is $12.95, 
plus $2.25 for 
shipping costs. 
From White- 
house Publish- 
ing Group Inc., 
1500 First Ave., 
Suite 79, New 
York, NY 
10021; (212) 
794-4373. H* 




85 



Performance. 
Protection. and 
Quality.™ 



GWtHII 



Ever since America learned to drive" 



Solutions to Engine Problems. u 



PRESENT 



THE NATIONAL 
AUTO QUIZ 



1 . This distinctive grille and front end is from what 
truck? 




A) Chevy full-size pickup. B) Ford full-size pickup. 

C) Dodge full-size pickup. D) Peterbilt conventional. 

2. The car designated to pace the 1994 Indianapolis 
500 race is the: 

A) Ford Mustang. B) Chevy Camaro. C) Dodge Viper. 

D) Pontiac Firebird. 

3. What car was commonly referred to as a "goat?" 

A) Plymouth GTX. B) Pontiac GTO. C) Any highly 
modified pickup truck. D) Shelby GT350 Mustang. 

4. Of the following, the rarest factory-built Corvette 
model produced was the: 

A) 1963 Grand Sport. B) 1967 L-88. C) 1969 ZL-1. D) 
1972 ZR-2. 



WIN A FREE VIDEO 



Send us your auto-related questions. If we use one 
of them in a future quiz, we'll send you a free car 
care video. In case of duplicate questions, the one 
with the earliest postmark will win. 

Send your entries to: 
National Auto Quiz 
Popular Mechanics 
224 W. 57th St. 
New York, NY 10019 



5. Who is the only driver to concurrently hold the 
Formula One World Driving Championship and 
the IndyCar World Championship? 

A) Emerson Fittipaldi. B) Mario Andretti. C) Nigel 
Mansell. D) Dan Gurney. 

6. Buick's last rear-wheel-drive muscle car was the: 
A) Reatta. B) GSX. C) Regal Grand Sport. D) GNX. 

7. Which of these cars currently offers an active 
suspension system? 

A) Infinity Q45a. B) ZR1 Corvette. C) Lexus LS400. 
D) Bentley Turbo R. 

8. What did the "4-4-2" stand for on the original 
Oldsmobile Cutlass 4-4-2? 

A) 400 cu. in. engine, 4-speed, dual exhaust. B) 400 
cu.in. engine, Turbo 400 auto transmission, dual ex- 
haust. C) 4-barrel carburetor, 4-speed, dual exhaust. 
D) None of the above. 

9. If the cam timing is advanced from stock setting, 
which of the following is true: 

A) The intake valve-to-piston clearance is increased. 

B) The intake valve-to-piston clearance is reduced. 

C) The exhaust valve-to-piston clearance is reduced. 

D) Both A and C. 

1 0. Ford Motor Co.'s second entry into the compact 
car field after its highly successful Falcon, was the: 

A) Pinto. B) Fairlane. C) Escort. D) Comet. 
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THIS THREE POINT 
PLAY WILL GET YOU TO 
THE FINAL FOUR*. 



Buy a case of FennrfMotor 
Oil between February 7 and 
April 4 and it could be your 
ticket to the NCAA* Final 
Four. You'll find a free 
"Four to the Final Four" 
Scratch & Win Game 
Card in every specially- 
marked case* lust 
scratch off the three 
basketballs and if you 
reveal three matching 
symbols, you win. 
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A TRIP TO 
THE FINAL FOUR I 

Scratch S Win Game Card 
ns ide special cases of 
PennzoFMotorOil! 



^ There are over 10,000 prizes. 
And the four Grand Prize 
winners will each get a trip for 
two to the Final Four. 
So pick up a case soon. 
And you could hoop 
it up with Pennzoil, a 
proud NCAA Corpo- 
rate Partner. 
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AUTOMOBILES 

NEW CARS 





Buick Renews Riviera 

• One look at the 1995 Buick Riviera 
tells you that this is something new — 
and different. From wheels to roof, 
this is an all-new design, conceived to 
put Buick's flagship coupe in a class 
with the motoring world's most ad- 
vanced products. 

Buick officials will tell you that 
the key to the new Riviera is the 
strength of its new unibody. They'll 
explain the 25 Hz of stiffness — a 
number that ranks among the best in 
the world for rigidity. This exception- 
al rigidity is responsible for the new 
Riviera's improved ride, handling 
and interior quiet. 

Overall, the new coupe delivers 
luxury without excessive softness. Its 
new magnetically controlled vari- 
able-assist rack-and-pinion steering 
system is light at low speeds, slightly 
firmer at high speeds. Tires slap over 
expansion joints, but the body re- 
mains steady, almost vibration free. 
Road and exhaust noise are muted. 

With its 113.8-in. wheelbase and 
207.2-in. overall length, this is a big 
coupe, weighing in at well over 3700 
pounds. As a result, handling is delib- 
erate but precise. It doesn't offer 
sports-car feel, but then it's not in- 
tended to be a sports car. Braking, 
with big discs at all four wheels and 
standard antilock, is excellent. 

Inside, you get dual airbags, seats 
that are carefully constructed to hold 
you comfortably in place, an analog 
instrument panel that is simple and 
easy to read and a roomy cabin lay- 
out that caters to both driver and 



passengers. This includes 
rear-seat passengers — the 
new Riv is one of the few 
coupes with sedan roomi- 
ness front and rear. 

Outside, you see a com- 
pletely new Buick design — 
one that draws on some of 
the division's recent con- 
cept cars. The compound 
curves let you see a dif- 
ferent shape from each 
different viewing angle. 

Based on consumer clinics, Buick 
designers expect that your initial re- 
action to the new shape will be either 
love or hate. But, they hope, the 
more you see of the styling the better 
you will like it. 

Buick will offer two engine op- 
tions, which in turn will help to sepa- 
rate the Riv's two trim levels. The 




upscale model will get the super- 
charged version of GM's corporate 
3.8-liter 3800 V6, rated at 225 hp. A 
normally aspirated version of the 
same engine — the Series II — rated 
at 205 hp, will power the standard 
Riv. Both will be mated to GM's 
newest 4-speed electronically con- 
trolled transmission. 

Fuel economy with the super- 



First Look: Nissan's New 240 SX 




After the distinctive lines of the Altima sedan, Nissan's replacement for the sporty 
240 SX coupe seems surprisingly subdued. Marketed in Japan as the Silvia, the new 
coupe is bigger, with a small increase in power from its standard 2.0-liter dohc 16- 
valve Four. Look for the new 240 SX to arrive in U.S. Nissan showrooms this spring. 
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charged engine is projected at 17/27 
mpg for city/highway driving, while 
the Series II will be rated at 19/29. 
Look for 0-to-60-mph times in the 
low 9-second range for the normally 
aspirated engine and 8.1 seconds for 
the supercharged edition. 

Buick will offer the new Riviera for 
sale in early summer at a price in the 
low $30,000 range. — Jim Dunne 

Another Porsche 911 

It was 30 years ago when the original 
Porsche 911 debuted. That car was 
admittedly quirky, finicky and capa- 
ble of performance far beyond the 
seeming limitations of its 2.0-liter en- 
gine and skinny 14-in. radials. 

Porsche made its reputation as a 
carmaker with the 911, refining it 
constantly, racing it and selling race- 
ready versions, and then refining 
it more. Endurance racing in par- 
ticular was its forte, fertilizing an 
entire industry of aftermarket looka- 
like slant-nose and whale-tail body 
panels. 

The '95 911 Carrera owes nothing 
to that aftermarket industry. The 911 
body shell underwent major revi- 
sions in '74 and again only a few 
years ago with the introduction of 
the Carrera 4 all-wheel drive. This 
update involved more than 1800 
parts and virtually all of the outer 
and inner body panels. Torsional 
rigidity is 20% higher, for instance. 
Exterior styling is, well, a matter of 
opinion, but certainly instantly rec- 
ognizable from any distance, front or 
rear, as a 911. 

The interior is completely new, ex- 
cept for the familiar 5-gauge fascia, 
anachronistic lefthanded ignition-key 
placement and ample wind noise at 
high speed. The wind noise is in spite 
of flush-mounted glass and more in- 
sulation from road noise — but proba- 
bly can be traced to the rain-gutter- 




size drip rails running the length of 
the roofline. That's one panel that 
hasn't been changed. 

Also unchanged is the original 
911*8 relatively short 89.4-in. wheel- 
base, necessitated by the engine's 
placement well behind the rear axle. 
The short wheelbase makes for a 
choppy ride over poor pavement, es- 
pecially if you order the Sport sus- 
pension option, but the excellent 
turn-in and responsiveness more 
than make up for it. Top-end stability 
is excellent, aided by an even larger 
engine-compartment spoiler that 
pops up at speed and automatically 
retracts as you slow down. 

But the major factor in this new 
chassis' excellent manners is the rear 
suspension. Now there's a complete 
die-cast alloy subframe, isolated 
from the floor pan by rubber mounts, 
providing the locating points for a 
complete upper- and lower-arm as- 
sembly. Geometry includes provision 
for antidive, antisquat and Porsche's 
proprietary Weissach axle toe-in 
characteristics. 

We had an opportunity to drive for 
several hundred miles through the 
South of France. And the suspension 
works — there's no denying that the 




The rear of the Carrera Is the big news 
with a redesigned suspension. 

mass of the engine is still well to the 
rear, but the characteristic, dreaded 
911 oversteer is gone, gone, gone. It 
took a slow corner, a lot of power and 
some real horsing around to get the 
rear end loose. 

Power? Oh yes, there's now 270 
horsepower, up from 247. Torque is 
up to 243 ft.-lb. from 228, and the 
torque curve is as flat as Kansas. 
Passing maneuvers can be accom- 
plished in virtually any gear, making 
the 6-speed transaxle something of 
an overkill. 

Porsche claims 0-to-60-mph times 
of 5.4 seconds, and sub-14-second 
quarters for the 6-speed and a tick 
slower for the Tiptronic versions. 
The claim is also made that lateral 
acceleration can reach 1.0 g's, cer- 
tainly believable on 255/40x17 rear 
tires and 2.5/50x17 fronts. 

Perhaps just as amazing are the 
brakes, with cross-drilled front ro- 
tors just a hair under 12 in., and 
cross-drilled rears nearly as large. 
They're so effective you can rush 
into blind switchbacks at ludicrous 
speeds, knowing the brakes will sim- 
ply haul off all the excess velocity 
without any drama. And yes, there's 
ABS and traction control — but the 
car's limits are so high that you'll 
rarely need them. 

The best news is that Porsche is 
committed to reducing its production 
costs, and the new Carrera should 
cost considerably less than the old 
one. — Mike Allen 
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DETROIT SPY REPORT 



BY JIM DUNNE, Detroit Editor 



Lincoln Continental 

• For 1995, Lincoln's 
front-drive luxury sedan 
debuts with an all-new 
exterior, a refurbished 
interior and more power 
from a new engine. Gone 
is the 3.6-liter V6, and in its 
place will be Ford's 4.6-liter 
modular V8. With a whopping 
50 horsepower jump over the V6 
engine used in the current 1994 Con- 
tinental, the 210-hp V8 will allow the 



Major changes in store 
for next Taurus. 





Lincoln to face its major competitor, 
the Cadillac De Ville, which currently 
has a 200-hp V8. 

Ford Taurus 

After the minor, somewhat conserva- 
tive styling revisions that differenti- 
ate the current Taurus and Sable 
from their industry-rocking origi- 
nals, Ford appears to be ready to 
shake up the family sedan market 



on the introduction of a 2-door ver- 
sion. The 1995 model coupe proto- 
type shown here has the same round- 
ed body lines and rear air foil at 
the rear as the sedan. Other 
than the number of 
doors, the major 
styling differences 
are the wide C-pil- 
lar and larger door 
opening on the 2- 
door model. 



Eagle Talon 

With a rounder, wider 
and more muscular 
look, the 1995 version 
of the Eagle Talon 
appears to be an all- 
new design. The pho- 
tos of test prototypes 
show narrow slit head- 
light shapes, a high 
rear fender and very 



Plymouth Laser, which is scheduled 
to be dropped. 

Monte Carlo 

Chevrolet will once again challenge 
Ford's Thunderbird when it intro- 
duces its 1995 Monte Carlo later this 
year. The coupe is more than a 2- 
door version of the Lumina, carrying 
the well-known Monte Carlo name. 
While the '95 Lumina is totally re- 
styled, the Monte Carlo gets its own 




Chrysler's new Diamond-Star sport coupe will be '95 Talon. 




Next from Chrysler will be a coupe version of the Neon. 



again. This view of a prototype 
Taurus indicates that with the 1996 
version, Ford will be taking another 
revolutionary and direct path to the 
styling of the future. Additional 
changes from this prototype include 
uniquely shaped headlights, smooth 
door surfaces and the familiar Ford 
oval in the center of the Taurus 
grille. 

Neon Coupe 

Now that the Neon 4-door sedan is in 
production, Chrysler is busy working 



Chrysler. The 

Chrysler/Diamond-Star 
motors effort will no 
longer include the 



stingy front and 
rear overhangs 
which combine to 
provide a visual 
statement that's 
both sporty and 
powerful. Also note- 
worthy is the fact 
that the Talon will 
be the only version 
of this joint-venture 
car to be sold by 
Mitsubishi/ 



unique treatment. Despite the sleek 
new look, the Monte Carlo will have a 
3.4-liter V6 as its most powerful en- 
gine. Chevy brass is convinced that it 
won't need any more than six cylin- 
ders to compete with the Thunderbird 
since they feel the '96 T-Bird will also 
have nothing larger than a V6. 

Jaguar 

Look closely at the front of this 
prototype of a 1995 Jaguar and you'll 




A new front end on this 1 995 
Jaguar hints that it may get a vs soon. 
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see some important design changes. 
The round headlights, streamlined 
hood bulges and a thrusting grille 
(painted over to disguise the proto- 
type) put a new face on the XJ12 
without destroying its traditional 
look. Insiders say the XJ sedan and 
XJS coupe and convertible will soon 
have Jaguar's own new 4.0-liter V8 
under the hood, probably in the 1997 
model year. 

Bevy Of Chevys 

Look for a stream of new models 
from Chevrolet in the coming 
months. First will be the Lumina/ 
Monte Carlo in the spring. Then 
Chevy unveils its reworked version 
of the S-Series Blazer (called the 
mini-Suburban by one publication) 
next summer. A new Cavalier and a 
Metro will debut as part of the 1995 
lineup. Finally, there's the new all- 
steel Lumina minivan standing in the 
wings. The folks at Chevy are exud- 
ing optimism over the prospects for 
the new models. 

Doors And Minivans 

When Chrysler introduces its 1995 
minivan lineup, it will offer them with 
a 4-door option. In addition to the 
sliding door on the passenger side, 
the minivans will also have a second 
hinged door on the driver's side. 
Though the fourth door will cost ex- 
tra, Chrysler expects there to be a 
strong demand for it. One of the com- 
plaints of van drivers is the need to 
walk around to the passenger side 
when loading small packages. Yes, 
Ford and Chevrolet will offer 4-door 
options on their new vans, too. How- 
ever, Chrysler will not offer an auto- 
matically operated door on its new 
minivans. Complexity and potential 
safety hazards are the most often 
cited reasons for not offering the con- 
venience option. Apparently, there is 
some concern that once the large 
automatic door gets near its closing, 
there's no stopping it — not even by 
errant fingers. 

A Tale Of TWo Engines 

Even though the 1995 Buick Riviera 
and Oldsmobile Aurora share GM's 
G-platform and have the same size 
engine compartments, they are ap- 
parently not equal. GM has found 
that it costs more to install a V8 en- 
gine in the Aurora than it does to put 
a V6 engine in the Riviera. It seems 
the bigger, longer 4.0-liter dohc 32- 
valve V8 requires extra time and 
more equipment to install at the as- 
sembly plant than does the V6. So 
while Aurora buyers may not know 
the details, they will probably be 
charged more for this difference, m 
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Are you 
frustrated 
by chronic 
back pain? 

Have i/o// ever seen a doctor or thera- 
pist about your pain? g Yes ■ No 

Do you have impaired mobility as a 
result of your pain? g yes M No 

Does your pain persist no matter 
what you do? g yes ■ No 





It's time you learned about the 
BACKTECrT 2000 back machine. 

The BACKTECrT' 2000 back 
machine has proven safe and 
effective in more than five vears of 
*- clinical use by doctors, 

physical therapists 
and chiropractors. 
Best of all, it lets 
you experience 
pain relief in 
the comfort 
of your 
own home. 

How it works. 

Massage — Soft rollers gently 
massage your muscles to increase 
circulation and reduce tension. 

Stretching — Muscles and 
ligaments are passively stretched, 
increasing flexibility and reducing 
back and neck pain. 

Traction — Increases mobility 
and removes pressure from discs, 
reducing back and neck pain. 



Call now for a 
FREE report and video. 

To find out more, send 
for a free brochure and 
video that demonstrate how 
the remarkable BACKTECrT 
2000 back machine could help 
you live without pain. You'll 
also receive a free report on the 
findings of several clinical studies. 



Call for FREE 
Information and Video 
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Call 1-800-433-5599 

Or mail to: Back Technologies, Inc. 

2525 West Casino Road 
Everett, W A 98204 
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HOME VIDEO 

HOSTILE SHOTS 

BY GEORGE SCHAUB 



• Part of the fun of compact F 
camcorders is that you can 
take them practically any- 
where and they don't get in 
the way. But if your travels 
bring you to camcorder-hos- 
tile environments — whether 
it be rafting down the Rio 
Grande, snorkeling in the 
Bahamas, skiing the slopes 
of Vermont or even just 
hiking on a potentially rainy 
day — you had better take 
care. The electronic com- 
plexity of these miniature 
marvels makes them fairly 
fragile things, which simply 
don't like to get wet. 

Recognizing that people 
don't want to leave their cam- 
corders locked in their cars, 
stored in the ski lodge, or even 
stowed in the lower cabin of 
the dive boat, a number of 
specialty manufacturers have 
come up with accessories 
that allow for taping in the 
occasionally wet great out- 
doors and beneath the waves. 

The first order of business 
is keeping the camcorder 
dry. The way in which this is 
done depends upon the type 
of activity you've planned, 
and how wet you intend to 
get. For river rafting or ski- 
ing, and even some shallow- 
depth snorkeling, you might consider 
a self-enclosed and flexible plastic 
housing with a glass-covered port. 
The housing allows you to access 
camera controls, either with an en- 
closed "glove" or with a pliable cover- 
ing located adjacent to the main but- 
tons and switches. The glass port is 
where you stick the lens — shooting 
through any old clear plastic cover- 
ing would certainly give you more 
distortion than you want. 

To optimize viewing and control, 
choose a housing specifically de- 
signed for your camcorder. Failure 
to do this may make access to control 
buttons, especially those that take a 
sharpened fingernail to activate, ex- 
tremely difficult. One company, Ewa- 
Marine, makes such housings for vir- 
tually every popular model. 

For example, its Ewa Model E-176 
VST (list price: $369) is made for the 




Camcorder housings keep things dry even when it's 

Sony TR-style camcorders (and 
clones). A thick, flexible PVC plastic 
is molded into the shape of the cam- 
corder, with an optical glass lens port 
attached to the front. Because the 
housings are customized to fit a spe- 
cific camcorder, controls access, even 
for custom functions, is optimized. 

The Ewa-Marine model is built to 
handle depths up to 30 ft. — ideal for 
snorkelers and even river rafters who 
may find themselves, like it or not, in 
the drink. However, keep in mind that 
these housings do not provide shock 
protection, so if the going gets rough, 
keep your camcorder in a hard case 
until you're ready to shoot. Tundra 
Sea King makes watertight cases 
(depth rated to 33 ft.), with O-rings 
for water protection and foam inserts 
for extra shock protection, in sizes 
that will fit any camcorder, full-size or 
compact. Choose the smaller case for 



carrying on board or for hik- 
ing. The Model 613 (catalog 
price: $83.95) measures 13.3 x 
8.8 x 5.9 in. and weighs in at 
4.1 pounds. It is ideal for com- 
pact and midsize camcorders. 

For scuba fans who truly 
plumb the depths, a more 
rigid housing is required. 
The enclosure must be able 
to withstand the pressure of 
the deep as well as the occa- 
sional knock, plus it must al- 
low for access to camcorder 
controls. Many of the hous- 
ings on the market have dou- 
ble O-rings, a shock-absorb- 
ing camcorder cradle, an 
external microphone (for 
recording the song of the 
whales, we suppose) and fea- 
ture electronic or magnetic 
external camcorder controls. 
One such model, the Am- 
phibico Sports Capsule (list 
price: $725), made for the 
Sony TR-200 models, weighs 
about 4 pounds and is depth 
rated to 300 ft. Hard hous- 
ings for deep diving also al- 
low you to mount lights, ei- 
ther on the housing or with 
extended brackets, neces- 
sary for getting true colors 
underwater. 

If you just like taping in 
the rain, or in windblown 
sandy deserts, you might consider a 
cape-like device made with flexible 
PVC plastic. You literally wear this 
device over you, and place the cam- 
corder lens into an optical glass port 
on the top front. Ewa-Marine offers 
these capes in various configurations 
(list price: $169 to 199, depending 
upon camcorder design). 

Dive shops and major camera 
stores are your best bet for picking 
up these and other such video acces- 
sories. If you can't find them there, 
try Helix, 310 S. Racine, Chicago, IL 
60607; (800) 33-HELIX, or (312) 
CAMERAS. Its Underwater catalog 
contains a host of video accessories 
that can be used in hostile environ- 
ments, above or beneath the waves. 

Compact Impact 

The trend in compact camcorders 
these days is to take high-end fea- 



wet. 
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The Amphiblco Sports Capsule Is for scuba divers who want to make videos. 



tures and added-value accessories 
and put them in a reasonably priced 
video recording kit. Such is the case 
with Quasar's new top-of-the-line 
VHS-C QuarterBack camcorder (list 
price: $1399), so named, we surmise, 
because when held in place by the 
handstrap, it feels as if you're hold- 
ing a football. A short list of the cam- 
corder's features gives some indica- 
tion of what's in store: full-color 
viewfinder, built-in digital Electronic 
Image Stabilization (EIS), 100:1 digi- 
tal zoom, switchable wide-screen 
recording capability and a host of 
special effects — all available with an 
easy-access menu system. 

The fun begins as soon as you snap 
on the QuarterBack. The first kick is 
the color viewfinder, especially if 
you've previously viewed through a 
monochrome screen. The lenticular 
screen breaks the image into small 
dots, a la hand- 
held TVs. 

As soon as the 
QuarterBack is in 
play, take a run 
through the cre- 
ative imaging con- 
trols. The ease of 
access is impres 
sive — there's no dou 
ble-pumping or hidden 
submenus to navigate. 
Each button brings you Quasars vhs 
through the option plays, from first 
to last, then circles back to arrive at 
the original shooting scenario. 

My first call was the STROBE/STILL 
button. Hit STILL, and the scene you 
have in the finder freezes and 
records for as long as you want. Hit 
the same button again and you've got 
strobe, a herky-jerky, old-time movie 




rendition. With STROBE and ZOOM, 
the action gets pretty hectic. Hold 
the button for 3 seconds and the 
word "Wide" flashes in the finder — 
this is for recording in wide-screen 
format. Unfortunately, the frame it- 
self does not show the effect. 

For really long pass plays, try out 
the digital zoom. After zooming out 
to the 10X zoom position, hit the 
DIGITAL ZOOM button and you can 
use the telephoto zoom control to 
bring you to 20X. Hit it again and you 
can reach the dizzying height of 
100X. Yes, the finder breaks up a bit 
at 100X, and mounting the cam- 
corder on a tripod is a must for a 
steady shot, but that 100X range is 
still impressive. 

Next, step into the pocket and try 
out EIS, though 
this won't help 
you in the 100X 
range. EIS can 
be used when 
walking or when 
riding in a car to 
help maintain a 
steadier image. 
It works here by 
cropping into 
the frame slightly 
(which records the 
center portion of the 
image) and by auto- 
c QuarterBack. matically switching 
the usual V6o-second recording speed 
to Vioo or Vfeo second, depending upon 
the lighting conditions. Note that 
EIS is not a substitute for fast shut- 
ter speeds for recording action — it's 
intended for when the shooter, not 
the subject, is in motion. 

In short, this QuarterBack can 
really score. I*t 
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HUBBLE RESCUE 

(Continued from ixigeJ,-!) 

Finally, on the ninth day of the 
mission, the crew will turn the tele- 
scope loose again. The robotic arm 
will hoist the telescope clear of the 
payload bay. Two astronauts will 
stand ready in the airlock in case of 
last-minute snafus — such as solar ar- 
rays or high-gain antennas that don't 
deploy properly. From the Goddard 
Space Flight Center will come a com- 
mand that opens the telescope's lid- 
like aperture door. Then Endeavour 
will back gingerly away from Hubble. 

If all of Hubble's systems check 
out, the astronauts can finally relax 
and spend the next day resting quiet- 
ly before preparing for atmospheric 
re-entry. But while the world clam- 
ors for results, it will take 12 weeks 
for ground controllers to reboot Hub- 
ble before photos can be released. 

Tool time 

To say the least, the repair schedule 
will be challenging, and the environ- 
ment even more so. Try changing an 
oil filter while wearing three layers 
of heavy gloves, and you get a feel for 
what it's like to use a spacesuit glove. 
What's more, many astronomers are 
worried about the astronauts acciden- 
tally contaminating instruments, leav- 
ing Hubble in worse shape than it is 
now. The astronauts themselves are 
extremely conscious of these concerns. 
"We know that just our presence out 
there is a threat," says Musgrave. 

On the plus side, no one anticipates 
the effort to be as troublesome as last 
year's Intelsat VI satellite rescue. 
After all, Hubble is the "astronaut- 
friendly" spacecraft. The telescope 
sports 225 ft. of clearly marked hand- 
holds, 31 places where an astronaut 
can secure his or her body, easy-to- 
reach connectors and a fixture that 
the Shuttle's robot arm can grapple. 

When NASA blueprinted Hubble, 
engineers included 92 components 
designed for orbital replacement and 
fitted with standard 7 /i6-in. double- 
height hex-head bolts. But because 
the repair list includes modules — like 
SADE — that weren't designed for 
maintenance, the toolkit has swelled 
to 168 pieces. These range from simple 
screwdrivers and right-angle wrenches 
to the pride of NASA's space-im- 
provement department, the comput- 
er-controlled Power Ratchet Tool. 

If the mission's accomplished, not 
only will the telescope be restored to 
its intended glory, but NASA will 
have scored a major victory in dem- 
onstrating in-orbit maintenance — a 
linchpin of the agency's space-station 
plans. After a year of frustration and 
failure, a healthy Hubble would be an 
auspicious start for 1994. »• 
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DREAM BOATS 

BY JOE SKORUPA, Boating/Outdoors Editor 



• "Open the pod bay doors, Hal," I 
say to the Nautilus 3 sport cruiser at 
the recent Chicago Boat Show. 
I was gratified it didn't respond. I 
imagined that an outlaw computer 
was running amuck at the helm, 
which is exactly what happened in 
Stanley Kubrik's film, "2001: A 
Space Odyssey." Remember Hal, the 
velvet-voiced renegade computer? 

Sure, this was a bit out of charac- 
ter for a typical boat show, but for 
the first time in years imagination 
was actually encouraged at IMTEC 
(the International Marine 
Trades Exhibition & Conven- 
tion). There were handheld 
GPS units with navigation 
screens that could zoom in on 
landmarks the size of your 
house. There were jet-pow- 
ered fun boats, more than a 
dozen new ones. 

And finally, there was the 
Concept Craft Booth, where I 
contemplated the possibilities 
of the first futuristic fiberglass 
pod ever to appear at a boat 
show. The booth stood boldly 
near the main entrance, which 
was a fitting location. Where 
else would you put an exhibit 
intended to showcase the new 
vitality of an industry that 
hasn't exactly captured the 
public's imagination in the last 
couple of years? 

The centerpiece of the ex- 
hibit was a model of the Nau- 
tilus 3 (shown on this page), 
which was designed and built 
in England by Iain Robertson, 
Fran Cush and Nick Talbot. 
This talented trio created the 
sleek sport cruiser while doing 
postgraduate work at the Royal 
College Of Art in London. 
Knowing they had a good thing 
on the drawing board, they en- 
tered the Nautilus 3 in the 
school's Transport Innovation 
design competition and won the top 
prize. Interestingly, this prize is usual- 
ly given to an automotive concept car. 

Volvo Penta became fascinated by 
the students' sketches and signed on 
as the project's sponsor. The stu- 
dents approached Volvo Penta be- 
cause they were interested in power- 
ing their big cruiser with twin high- 
performance diesel engines fitted to 




Nautilus 3 lists a length of 40 
ft. and beam of 10 ft. Weight is 
projected to be 22,000 pounds. 

The creators of the Nautilus 
3, by the way, have successful- 
ly completed their studies and 
have formed a design firm 
called the Sensation Partner- 
ship, which specializes in 
transport and industrial de- 
sign. Inquiries should be di- 
rected to Volvo Penta North 
America, 1300 Volvo Penta 
Dr., Chesapeake, VA 23320. 

The other star of the Con- 
cept Craft Booth was designed 
by Harry Schoell, one of boat- 
ing's true visionaries. Harry 
is probably best known to 
boaters for designing the 
Delta Conic Hull, which has 
been enhancing the perform- 
ance of boats made by Trojan, 
Larson and Infinity for years. 
Sleek body lines and an enclosed helm give the Nautilus 3 For the Chicago Boat Show, 
sport cruiser a space-age appearance. Interior sketches show Harry brought a model of his 
an equally futuristic design. Blackbird SR84, a radical 

leading-edge outdrives. A pair of Vol- delta-wing-shaped hull that's much 



vo Penta KAD42 diesels mated to 
DPX Duoprop drives turned out to 
be the perfect match for the Nautilus 
3. The turbo-powered 6-cylinder 
KAD42s produce a total of 460 hp 
(crankshaft measured) with an ex- 
ceptional power-to-weight ratio. Top 
speed is estimated to be 50 mph. 
The proposed spec sheet on the 



more than a dream boat. Harry actu- 
ally built the hull a few years ago as 
part of an agreement with an engine 
builder. The plan was to use the re- 
verse 3-point speedster to set a new 
speed record for diesel-powered 
boats. Unfortunately, the engine 
builder ran into financial difficulty 
and backed out at the last minute. 
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The Blackbird SR84 has a reverse 3-polnt 
hull to reduce blow-over at 1 50 mph. 

Undaunted, Harry fitted the 
Blackbird with a pair of 300-hp out- 
boards and proceeded with water 
tests, where he discovered that the 
boat performed as smoothly and effi- 
ciently as expected. 

During this phase, Harry was ap- 
proached by a hotshot television pro- 
ducer interested in using the Black- 
bird as a high-tech toy in a prime- 
time series called, "The 100 Lives Of 
Black Jack Savage." The show actu- 
ally made it to network TV for a brief 
and uneventful run in the early 
1990s. Yeah, I don't remember it ei- 
ther. The series had the same pro- 
ducer as the "The Hat Squad," so 
this guy's credentials are clearly in 
question. 

Anyway, what's of primary inter- 
est about the Blackbird is a host of 
highly advanced design features. 
Foremost among these is its 3-point 
hull, a design approach that means 
only three points of the hull's bottom 
kiss the water when the boat is run- 
ning at speed. What makes it a re- 
verse 3-point design is that unlike the 
approach used by typical tunnel-hull 
dragsters or unlimited hydros, the bow 
is built without two sponsons or pick- 
el forks. On boats like these, the third 
point of contact is found at the stern. 

For the Blackbird, Harry, revers- 
es the 3-point arrangement — on the 
bow there's only a single point of con- 
tact with the water and on the stern 
there are two. 

Harry took this radical approach 
in an attempt to solve a major prob- 
lem with offshore performance cata- 
marans — the tendency for the light- 
weight bow to flip or blow over. 
Harry's inspiration was to build a 
faster, safer high-performance boat. 
With little air being trapped beneath 
the Blackbird's knife-like bow, the 
chances of blow-over are tremen- 
dously reduced. 

The Blackbird measures 46 ft. long 
and 21 ft. wide. Minus engines, it 
weighs in at 5500 pounds. As men- 
tioned, Harry intended the boat to be 
powered by twin high-performance 
turbodiesel engines, which produced 
more than 2000 hp. Estimated speed 
with engines like these is 150 mph. 

Like the Nautilus 3, only a model of 



the Blackbird was displayed in the 
Concept Craft Booth. Why didn't 
Harry bring the full-size prototype? 
The reason is that the former star of 
"The 100 Lives Of Black Jack 
Savage" is still in show busi- 
ness. It's on display in 
Disney World, 



where it's em- 
barked on a new career 
in entertainment as an exhibit in the 
Disney-MGM theme park. 

By the way, the story behind the 
name of Harry's Blackbird SR84 is 
an interesting one. As you probably 
know, the world's fastest plane is the 
once top-secret Mach-3 SR71 Black- 
bird spy plane. In profile, Harry's 
boat actually resembles the black, 
razor-thin, delta-wing screamer. But 
why the SR84? Well, Harry's design 
business, Schoell Marine, is located 
on State Road 84 in Fort Lauderdale, 
Florida. And if you write to Harry 
there, using the zip code 33312, he'll 
get your queries. 

Joining the Nautilus 3 and the 
Blackbird SR84 in the Concept Craft 
Booth were: 1. the GEWIS (Ground- 
Effect Wing In Stall) also designed 



by Harry Schoell, 2. the HPCC-1 
(High-Performance Cruising Cata- 
maran) designed by Bandringa De- 
sign of Moorpark, California, 3. the 
T-40 Trimaran designed by Design- 
works, Newbury Park, California, 
and 4. the Yanmar Endeavor de- 
signed by Wind Warrior/Steve Schi- 
dler of San Francisco, California. 

As a PM editor, I admit that I sup- 
port the pursuit of innovation, espe- 
cially when it occurs in boating. Un- 
fortunately, boating has shown a 
tendency to preserve traditional con- 
ventions over the years and give cre- 
ativity and imagination short shrift. 
Now, however, this may be changing. 
The steadfast National Marine 
Manufacturer's Association gave the 
Concept Craft Booth its full support 
in Chicago, and we may see it appear 
again at future shows. 

Clearly, the automotive industry 
needs no convincing of the value of 
concept cars. Detroit has pursued a 
program of creating concept cars for 
many years. Automakers understand 
that these marvels of futuristic engi- 
neering not only excite public enthu- 
siasm, but also provide designers 
with a great opportunity to incorporate 
tomorrow's ideas in today's cars. The 
boating industry would be wise to 
pursue the same path for boats, m 
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SCIENCE 



AT THE SEA'S CORE 



BY GREGORY T. POPE, 
Contributing Editor 



• Alligators prowl beneath palms 
and lush fruit trees that chatter with 
colorful birds. Warm ocean waters 
lap against the shore, the humid 80° F 
air stirred by a zephyr. 

Florida, 1994? No: Greenland, 50 
million years ago. 

Geologists have known for years 
that something threw Earth's ther- 
mostat into reverse since that era, 
when jungle rioted across the land of 
the midnight sun. The question is: 
Why did the Arctic turn from a 
greenhouse to an icehouse? 

With debate over global climate 
change running hot and cold these 
days, scientists want answers. Clues 
lie beneath the floor of the Arctic 
Ocean, guarded by the very ice pack 
whose origin is under investigation. 

Until last summer, no one had ex- 
tracted geological samples from mari- 
time latitudes so high. But today a 
mile and a half of Arctic seafloor core 
samples await analysis. These cylin- 
ders of rock, mud and stone — about 
the width of a man's arm — are the 
fruits of an unprecedented scientific 
expedition that came exactly 100 years 
after Norwegian explorer Fridtjof 
Nansen first ventured across the ice. 
Geologists believe these cores will di- 
vulge a prehistoric chronology of 
radical changes that the Arctic Ocean 
wrought upon itself — changes that 
then sent the mercury plunging 
across the entire planet. 

Just as Nansen needed a custom- 
built boat for his expedition, the Arc- 
tic sample-recovery mission called for 
a one-of-a-kind vessel: the drillship 
JOIDES Resolution. Now beginning 
its 10th year of operation, JOIDES 
Resolution is to geologists what the 
Hubble Space Telescope is to astrono- 
mers, although it has proven far more 
robust, having spent a mere two 
weeks in drydock during its career. 

Texas A&M University operates 
the 18,000-ton vessel for the inter- 
national Ocean Drilling Program. 
Once in position, JOIDES Resolu- 
tion can lower drill pipe as long as 6 
miles to burrow into the seafloor and 
carve out core samples. Twelve com- 
puter-controlled thrusters and a 400- 
ton heave compensator keep the ship 
rock-steady during a drill. 

On the Arctic expedition, however, 
geologists needed more than this 






workhorse to ride out their 8-week 
cruise. A trail of likely drill sites lay 
off the eastern coast of Greenland, as 
far north as the island of Spitsber- 
gen. Because ice roves capriciously in 




Drillship (top| and spudding base (above). 



those waters, JOIDES Resolution 
joined forces with MSV Fennica, a 
brand-new Finnish icebreaker. The 
drillers chartered this vessel to scout 
out and nudge away ice floes, while 
the JOIDES Resolution stayed root- 
ed above a drill site. 

Through August and September, 
the ships cruised above obscure 
patches of seafloor known best to 
Cold War submariners. At the north- 
ernmost sites — 80° in latitude — the 
researchers expected ice floes to be 
drifting over about 20% of the sea. 
Most of the time, however, the seas 
were either clear as far as the eye 
could see or else menaced by the 
drifting edge of solid ice cover. The 
Fennica wasn't designed to fight off 
the entire ice pack. More than once 
the JOIDES Resolution had to pull 
up the drill string and flee an advanc- 
ing sheet of ice that had been 
nowhere in sight the day before. 

Nevertheless, when JOIDES Res- 
olution docked at Reykjavik on Sep- 
tember 24, drillers had samples of 
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As Seen in 



seafloor sediment dating back 50 mil- 
lion years. The cores now lie like 
mummies in a refrigerated catacomb 
at Columbia University's Lamont 
Doherty Earth Observatory. Geolo- 
gists are already lining up requests 
for their pieces of the rock. The 
cores' chemistry and mix of fossil 
plankton can speak volumes about 
the times when the sediment settled. 

Researchers hope the cores will 
reveal a timeline of two major geo- 
logical events that rerouted global 
ocean circulation. The first event 
opened up a deep-water passageway 
between the Arctic Ocean and the 
Norwegian-Greenland Sea, allowing 
cold, oxygen-rich water to migrate 
away from the poles and mingle with 
warm currents from the Gulf Stream. 
The second event opened a similar 
chasm between Scotland and Ice- 
land. This freed the cold water to 
spill much further south. 

The significance? "When those 
channels weren't in existence," says 
Texas A&M's John Firth, staff scien- 
tist on the Arctic expedition, "we had 
only shallow surface waters connect- 
ing the Arctic to the North Atlantic. 
But the deep passageways allow cold 
water down into the Atlantic, com- 
pletely changing the circulation con- 
vection of the oceans. And ocean cir- 
culation affects climate patterns." 

When the first gateway opened, 
temperatures worldwide began to 
fall gradually, ushering the polar jun- 
gle toward the equator and replacing 
it with temperate woodland. Geolo- 
gists have theorized that the first 
deep passageway rifted open around 
25 million years ago. Now the cores 
seem to verify their theories. 

But the second event wrought 
more drastic change. As Arctic wa- 
ters began tumbling south through 
the Atlantic, Earth lurched into its 
present oscillating climate system, in 
which ice ages alternate with milder 
periods such as our current time. 
Only when this second gateway 
opened did the Arctic freeze over, ge- 
ologists believe, creating broad ex- 
panses of sunlight-reflecting white 
that exacerbate climate swings. 

The timing of this second gateway 
has been in dispute. But the cores tell 
of big changes occurring 7 to 8 million 
years ago. Ice began rafting across 
the Arctic. Deep water at the south- 
em drill sites became rich in oxygen. 

Firth cautions that a second leg of 
drilling, scheduled for next year, is 
necessary to pin down the date of the 
second gateway. But last summer's 
expedition has brought home a new 
understanding of the link between 
Earth's dynamic surface and global 
climate change. m 
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ELECTRONICS 

LITTLE HELPERS 

BY FRANK VIZARD, Electronics Editor 



• Given the way the 
workplace seems to 
operate these days, 
it seems that even 
when you're on vaca- 
tion you can't really 
escape the job. Some- 
times all you get is the 
opportunity to work in a 
different place. 

Of course, sometimes 
the place you need to 
work isn't always ^ 
conducive to work. ^ 
This time, I'm in a 
small A-frame in the High 
Peaks of the Adirondack 
Mountains in New York. The 
house only has one wall-mounted 
telephone in the kitchen — in 
words, it's not exactly set up as a 
home office. 

I quickly see where I would want 
the office to be though — in the up- 
stairs loft. Hey, it's got a great view. 
The problem is how to get the fax 
machine and the cordless phone 
hooked up without having to run 
miles of telephone cord. 

The solution comes from a handy 
little device called the Intelejack 
made by Phonex Corp. of 
Midvale, Utah. There's ; 
basically two parts to the 
Intelejack ($100), a base 
unit and a remote unit. 
The telephone line plugs 
into the base unit as 
does the main phone — 
my cordless model, 
for example. The base 
unit is then plugged 
into a nearby elec- 
trical outlet. 

The remote 
unit, mean- 
while, goes 
up to the 






Phonex Corp. 
Intelejack uses a house's 
existing electrical wiring to 
extend the reach of telephones. 



loft with 
me. Here, the 
x machine is con- 
nected and the remote is 
plugged into a wall socket. Like mag- 
ic, there's a dial tone when the receiv- 
er is picked up. The electrical wiring 
in the house, thanks to Intelejack, is 
carrying the telephone signal to the 
junction box. Now I have an instant 
electronic workplace. 
Another helpful little device that 
plugs into an electrical socket 
I is the Flip Top rechargeable 
battery. If you're the type of 
person who doesn't use re- 
chargeables because it is too 
much trouble to find and use 
a separate recharger, then 
the Flip Top is for you. 

In the Flip Top, both the 
battery and the recharger 
are one and the same. When 
you want to recharge the 
D-size nickel-cadmium bat- 
tery, you simply pull up the 
battery's top to expose a 
pair of AC blades. Re- 
charging takes 12 hours, 
and it's good for about 500 
recharges. 

The Flip Top lists for $13 
^F" and is made by Power Bat- 
tery Holding Corp. of Bellevue, 
f Washington. You can expect AA- 
and C-size battery models this year, 
says the company. 

For many people, particularly 
those in business, electronic organiz- 
ers are handy little tools. But some- 
times, entering information via tiny 



little keyboards can be daunting. 
Some models try to make the data- 
entry procedure easier by letting 
you write entries with what 
amounts to an electronic pen and 
ink system. Now there's a third 
method — your voice. 

The Voice Organizer 
functions as a re- 
corder, appoint- 
ment calendar, 
reminder, phone 
directory and 
calculator, and it 
s you input all the 
data simply by talking to it. 
For example, if you want to 
schedule a meeting with Joe Oldham, 
simply press the RECORD button and 
say: "Schedule a meeting with Joe 
Oldham." Then press the TIME but- 
ton and say: "1 pm, Tuesday, Janu- 
ary 25." When the time comes, a beep 
will remind you of the meeting. To 
hear your recording, just touch the 
PLAYBACK button. 

Now, let's say you want to record a 
phone number. Press the PHONE 
button until the first letter of the last 
name appears on the display. Say the 
name twice and then the phone num- 
ber. Now press the SAVE button. 

(Please turn to page 102) 





Speak and the Voice Organizer will listen. 
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<f Last Februaiy my 
company was in a 
slow period. One after 
another, my co-workers 

were being laid off ... 




...I was seriously worried I would be next 
One day I was asked to go to the main 
office. I never imagined the NRI course I 
took in Microcomputer Servicing would 
help me keep my job — but that day I 
wasn't given a pink slip. Instead, I got a 
desk with a computer and a new position! 
Thanks to my NRI training, I am still work- 
ing today — training field personnel in 
computer operation. Aside from keeping 
me employed, it made my ego soar! 
Because of my new-found skills and my 
company's computer sophistication, we 
have done well in a recessed market — 
and I have more job stability than I ever 
thought possible." 

—John Ricca, FaBs Church, VA 

Even though NRI graduate John Ricca 
says he began his course to elevate himself 
from a "very early stage hacker" to a "late 
stage hacker," and not specifically to 
enhance his career or job stability, hav 
ing the NRI 
course under his 
belt made him that 
much more indis- 
pensable to his 
company in uncer- 
tain times. NRI's 
course in micro- 
computers helped 
John Ricca and 
thousands of oth- 
ers, and we can 
help you, too. Here's 
how: 



The NRI 

Difference 

When you train with 
NRI, you're complete- 
ly prepared for a high-paying position as a 
computer service technician, even a com- 
puter service business of your own! 
Regardless of your previous electronics 
background, you can succeed with NRI, 
the leader in career-building at-home elec- 
tronics training for over 80 years. NRI's 
step-by-step approach gives you a broad- 
based understanding of the electronics 
field. Through detailed, yet easy-to-under- 
stand lessons and Action Learning Kits, 
you quickly and easily master today's 
advanced microcomputer servicing and 
troubleshooting concepts! 



NRI'S Learn-By-Doing 
Approach 

NRI's highly acclaimed learn-by-doing 
approach gives you a complete understand- 
ing of the intricate electronics behind the 1 
meg RAM, 32-bit CPU computer system 
included in your course. You perform 
hands-on electronics experiments with 
your NRI Discovery Lab and digital multi- 
meter, then build and m^m^^m^^m 
test the powerful 
486sx/25 MHz comput- 
er you train with and 
keep. You install the 
3.5" high density floppy 
disk drive and, to dra- 
matically increase data 
storage 

capacity, a 200 meg 
IDE hard drive. 

Then you 
connect the dis- 
play terminal 
everyone 
wants these 
days: a Super 
VGA color 
monitor that 
will add 
drama and 
impact to all 
your work. 

What's 
more, our 
recentiy 
expanded 
lessons give 
you even 
ore insider 
troubleshoot- 
ing tech- 
niques. And you learn 
to recognize and service virtually any com- 
puter problem with the extraordinary 
R.A.C.E.R. plug-in card and QuickTech 
diagnostic software included in your course. 

NRI's At-Home Advantage 

With NRI, you study in the privacy and 
convenience of your own home — with 
your personal instructor and NRI's team of 
technical professionals behind you every 
step of the way. You learn at your own pace 
— no classroom pressures, no night 
school, no need to quit your present job 
until you're ready to make your move. 



Now you train with and 
keep a 486sx computer 
system with Super VGA 
color monitor and 200 meg 
hard drive! 




Enjoy the challenge of getting inside 
a 486sx-based computer system — com- 
plete with floppy drive, 200 meg hard drive, 
color monitor, DOS, QBasic, and Microsoft 
Works. You get the hands-on experience 
you need to work with, troubleshoot, and 
service any IBM PC/AT-compatible com- 
puter, plus the confidence to tackle any job 
you take on. 

With today's competitive job market, 

it's essential to look 

ahead and supple- 
ment your skills. 
Don't wait until it's 
too late. As comput- 
er know-how 
becomes more and 
more important to 
secure good jobs, 
NRI's thorough 
training gives you the advantage you need. 
With NRI training, you'll be virtually indis- 
pensable! 

Learn More About 
NRI Today 

You can be NRI's next success story. Send 
today for NRI's free, full-color catalog 
which describes every aspect of NRI's 
innovative computer training, as well as 
hands-on training in other growing high- 
tech fields. If the coupon is missing, write 
to NRI Schools, 4401 Connecticut Avenue, 
NW, Washington, DC 20008. 



SEND FOR FREE CATALOG! 



Schools 
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McGraw-Hill Continuing Education Center 
4401 Connecticut Avenue, NW, Washington, DC 20008 

^ Check one FREE catalog only: 

□ MICROCOMPUTER SERVICING 

I I TV/Video/Audio Servicing [J Computer Programming 



□ Industrial Electronics & 
Robotics 

□ Basic Electronics 

I I Computer Aided Drafting 



□ Desktop Publishing S Design 
K Applications Specialist 

O Programming in C++ with 
Windows 



Age 



Address 



City 



Stole 



Zip 



IBM is a registered trademark of IBM Corp. R.A.C.E.R. and QniekTeek are registered trademarks of Ultra-X. Ine. Intel is a trademark of the Intel Corp. 
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FINDING YOURSELF 




In the Flip Top, both 
the battery and the 
recharger are one 
and the same. 



To retrieve the phone number, simply 
say the name and the phone number 
appears on the screen. Up to 400 
phone numbers can be saved. 

The Voice Organizer also features 
edit keys so you can alter stored in- 
formation. There's a 4-megabyte 
memory, and the device comes with 
five rechargeable NiCd batteries 
that hold a charge for seven days, 
says the manufacturer. The Voice 
Organizer is available only through 
mail order from Voice Powered 
Technology. To order, call (800) 743- 
2000. List price is $199.95. 

Another new organizer now avail- 
able is the Psion Series 3a, which 
lists for $495 for the 256K model and 
$595 for the 512K model. 

The Series 3a is a nicely designed 
organizer with a lot of good features. 
However, the Series 3a overextends 
itself by including an audio-recording 
capability. Any lengthy audio record- 
ing quickly uses up the device's 
memory, so in practical terms audio 
recordings are 
limited to 1 or 2 



PASC Reduces Amount ol Data yet Preserves 
Original Muslcallty 



ORIGINAL DATA 
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PASC— High-Efficiency Intelligent Coding 





DCC players rely on psychoacoustJc principles 



seconds. Now, unless you're some 
sort of superspy dealing with an ex- 
tremely compressed sound bite, this 
feature is virtually useless. The Se- 
ries 3a organizer is very handsome 
and elegant. Just don't get it talking 
because it has very little to say. 

DCC Revisited 

I'm still impressed by 
how the digital compact 
cassette (DCC) is iden- 
tical in sound quality to 
the compact disc. This im- 
pression was reinforced in 
using Panasonic's RQ-DP7 
portable DCC player, one of 
the first portables available in 
this new audio format. 
The sound quality of DCC is all the 
more remarkable when you remem- 
ber how DCC recording is done. 
DCC uses a process called Precision 
Adaptive Sub-band Coding (PASC), 
which relies heavily on psycho- 
acoustic principles. 

Put simply, if the ear can't hear it, 
PASC doesn't record it. Secondly, if 
a signal is masked by stronger, ad- 
jacent signals, then PASC ignores 
the weaker signal in favor of the 
stronger one. 

This bit of discrimination actually 
eliminates a lot of data. The end re- 
sult is that DCC matches compact- 
disc sound quality but needs to 
encode only about 25% of the infor- 
mation to achieve it. 

Still, I have my doubts about DCC's 
long-term success. One surprise that 
added to my doubts occurred using the 
Panasonic RQ-DP7 portable player. A 
little shot to the midsection induced 
an audible skip. While this occurs in 
portable CD players when they're 
jostled, the DCC skip was surprising 
in what I as- 
sumed would be 
a sturdier tape 
transport system. 

Now consider 
the competition. 
Portable Mini- 
Disc players gen- 
erally have a 
memory buffer so 
any shocks to the 
plaver are inaudible. 
True, DCC is a bit 
better in sound quali- 
ty but the Mini-Disc 
sound is acceptable in 
most portable listen- 
ing situations. And at 
a list price of $549, the 
RQ-DP7 is no bargain. 
Perhaps the jury is 
still out on Mini-Disc, 
but DCC isn't cutting 
it, despite its techni- 
cal brilliance. Wl 
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(Continued from page 48) 

Garmin, for example, has several 
graphic screen representations 
aimed at land, sea and air navigation 
options. The Sony comes with two 
memory-card slots for saving way- 
points or retrieving databases. Also, 
it's packaged with either a data- 
packed aviation or a marine data card. 

All of the units other than the 
Panasonic and the Trimble are 
equipped with ports for outputting 
data to marine autopilots and plot- 
ters. The Garmin, Micrologic and 
Sony units have inputs for hooking 
up a differential GPS (DGPS) receiv- 
er — an accuracy-enhancing system 
that the Coast Guard is presently 
setting up. 

The Trimble is clearly targeted to 
land navigators. Sold with a U.S. 
atlas, it's designed to tie in with maps 
published by the California-based 
Thomas Brothers Maps. And, for the 
benefit of photographers, it can dis- 
play the time and azimuth of sunrise 
and sunset on any given day. 

The prices of the units we tested 
vary, though discounts from suggest- 
ed retail prices place most GPS re- 
ceivers at the lower end. In a class by 
itself is the Sony, which offers im- 
pressive features at an equally im- 
pressive list price ($1699). The other 
models can be purchased for $500 to 
$800, with the Magellan at the lower 
end, the Micrologic in the middle and 
the Garmin, Panasonic and Trimble 
at the $800 end. 

Among the less-expensive units, 
the Magellan is a good choice for non- 
demanding general-purpose use. It 
has limited but informative graphics, 
along with a minimal route memory. 
With its sophisticated marine fea- 
tures, the text-heavy Micrologic unit 
is a good value for boating and other 
vehicular use. Its brick-like weight 
and dimensions should cause back- 
packers to steer clear. On the other 
hand, the lightweight Trimble is a 
good choice for land use, but doesn't 
have the knots/nautical-miles readouts 
that boaters would want. In this price 
range, the standout model appropriate 
for land and sea use is the Garmin 
unit, which has good graphic displays 
at a price much lower than Sony's. 

More affordable models are on the 
horizon. Next year, Panasonic plans 
to introduce a model that will have 
map readouts comparable to Sony's. 
Micrologic plans a model smaller and 
less expensive than its SuperSport. 

The age of affordable handheld 
navigation is only beginning. One day 
soon, GPS receivers will be so com- 
monplace that they'll be a standard 
accessory in passenger cars. But un- 
til that day, a GPS model in the hand 
is worth two in the dash. Wl 
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MOTORSPORTS 

FINISH LINE 



BY JEREMY SHAW 



• Although the top spots proved elu- 
sive, 1993 went into the record books 
as a good one for the PM/Dick Simon 
IndyCar campaign. When the final 
numbers were crunched, one mem- 
ber of the PM trio ranked in the 
IndyCar top five, the other two were 
in the top 20 and Raul Boesel actual- 
ly led the entire pack in at least one 
statistical category. 

The fact that the team's showing at 
California's Laguna Seca Raceway — 
the 16th and final round of the '93 
PPG IndyCar World Series— was 
disappointing makes the season's 
tally that much more impressive. 

Boesel's weekend in California 
started off badly with a broken 
selector fork in the gearbox, which 
stranded his Duracell/Mobil 1/Sadia 
Lola/Ford-Cosworth after he'd run 
only a couple of laps in the opening 
practice session. This in turn left him 
only 13th on the closely matched 
starting grid. 

"We were playing catchup because 





Raul Boesel thunders down Laguna Seca's 
corkscrew (above) in '93 finale. At midrace, 
Boesel, Jimmy Vasser and Scott Brayton 
ran in a 3-car train (left). Mechanical woes 
shortened Boesel's practice time (below). 



of all the time we lost the first day," 
Boesel reported. "The car was im- 
proving, but we just lacked overall 
grip. The car was sliding too much." 

Boesel's fortunes didn't improve 
much on race day. He battled in mid- 
pack through most of the event's 84 
laps, and then ran out of fuel 100 
yards from the flag en route to an 
llth-place finish, and fifth in the sea- 
son's final standings. 

Teammates Scott Brayton and 
Jimmy Vasser also had problems in 
the season finale. They qualified well 
enough, only a couple of places be- 
hind Boesel, and all three Team PM 
entries were running in nose-to-tail 
formation during the early stages of 
the race. Ultimately, though, Bray- 
ton's Amway/Northwest Airlines 
Lola/Ford-Cosworth relinquished 
13th place after 60 laps due to engine 
failure, while Vasser parked his 



Kodalux/STP Lola/Ford- 
Cosworth just a couple 
of laps before the finish 
line after performing 
his second spin of the afternoon. 

The final PPG Cup standings show 
Brayton and Vasser together in 15th 
and 16th place, respectively. This 
represents a particularly respectable 
effort for Vasser, who was obliged 
to sit out a total of four races due to 
limited financing. 




Brayton was 1 5th In the final points tally. 



Team PM leader Boesel gained 
some consolation by completing more 
racing miles during the season than 
any other car driver. His tally of 
3542.352 miles out of a possible 
3658.902—25 miles more than Mario 
Andretti, his nearest challenger — 
means that Boesel completed an im- 
pressive 96.8%. 

Just as impressive, he scored 
points in every race but one. 

Those are outstanding results by 
any standard, but especially so in 
such a competitive series. And now, 
with Boesel signed to a 3-year com- 
mitment with Dick Simon and on- 
going support from Duracell, the 
stage is set for an even stronger chal- 
lenge in 1994. m 
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BY CLIFF GROMER 





• The train doesn't stop in Cisco 
anymore. It used to, when Cisco, 
Utah, was a uranium boom town. 
Now it's a bust town. Cisco used to 
have its own post office and its own 
zip code. That's when there were 
eight people in the town. Now there 
are six. Cisco used to have a gas sta- 
tion and a restaurant, too. But one 
day a long-haired biker stopped for 
gas and took off without paying. So 
the owner shot him. 

The law carted the owner off to 
the pokey, leaving the owner's wife, 
Ethel, to run the business. Ethel 
didn't serve just anyone. The restau- 
rant door was kept closed, and you 
had to knock to get in. Ethel kept a 
big dog that would come out and 
clamp its teeth around your ankle 
when she opened the door. If you 
kicked the dog, Ethel wouldn't let 
you in. But if you just froze and acted 
docile, Ethel would serve you a meal. 

You know you're in Cisco because 
there's a "Cisco" exit sign on Inter- 
state 70. A few miles up the interstate 
is Moab. That's where we got off. 

Moab used to be a mining town, 



too. But when the bottom fell out of 
the uranium market, the Moabites 
discovered tourism. Moab is the 
slickrock capital of the world. Slick- 
rock is essentially sandstone rock 
formations in various sizes, ranging 
from large hills to small mountains. 
The rocks are neat to look at. But 
folks don't come to Moab to look at 
the rocks, they come to ride them. 

Slickrock, you see, offers a unique 
challenge for hikers, mountain bik- 
ers, dirt bikers and 4-wheelers. But 
it's the 4-wheelers that are the real 
hardcore rock-and-rollers. They like 
to see how steep an incline they can 
climb without falling over backward. 
Or, how deep an incline they can go 
down without the back end coming 
up and over the front end. Or, how 
steep an angle they can roll to the 
side without tumbling off the cliff. 

Which is why we were in Moab in 
the first place. 

BFGoodrich recently introduced a 
new Radial T/A light-truck tire 
named, appropriately, Moab Edition. 
The BFGoodrich folks rented a 
bunch of Jeep Wranglers, shod them 



with the new Moab Edition tires and 
pointed us toward what appeared to 
be a sheer rockface. 

"It's a joke, yes?" we asked. "Look, 
just show us the dirt trail, and we'll 
just yank this here lever into 4wd 
and kick up some dust, okay?" 

But they were serious. 

And so began a full day's adventure 
of white-knuckle entertainment at 
speeds of all the way up to 1 mph. 

One of the secrets to the Moab 
Edition is a new softer, or more com- 
pliant, compound that results in a 
grippier microtexture for a better 
mechanical link between tire and sur- 
face. It's hard to believe that micro- 
texture can keep 3000-plus pounds of 
Jeep glued to sheer rock at gravity- 
defying attitudes. Greater tire-com- 
pound flexibility results from a pro- 
prietary tripolymer compound for- 
mula. Resistance to tearing and 
chunking on rocky terrain comes 
from high-structure carbon blacks, 
which essentially provide the matrix 
that holds the rubber molecules to- 
gether. Tire compound aside, the 
Moab Edition differs visually from 
BFGoodrich's Radial All-Terrain and 
Radial Mud-Terrain T/A only by the 
Moab logo molded into the sidewalk 
The Moabs share the same two steel 
belts and 3-ply polyester sidewall 
construction as the mudders and all- 
terrainers. And according to the 
good folks at BFGoodrich, the Moabs 
will supply 110% of the traction capa- 
bility and 90% of the tread life of the 
previous tires. 

For those of you non-rock climbers, 
take comfort in the fact that the new 
tread compound works well in cold 
weather, making the Moabs an excel- 
lent tire choice for hard-packed 
snow. But if you're a rock fan, the 
Moabs are the only way to roll. H* 




Moab Edition, designed for rock climbing, 
also works great in snow. 
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The best way to tighten your belt . . . 

NordicTrack! 




NordicTrack burns more fat. 

If your stomach hangs over your belt, 
NordicTrack has the best solution. The NordicTrack" 
exerciser offers the vigorous workout you need 
to melt fat away. In fact, you'll burn more fat 
than with ordinary exercisers. Unlike lower- 
body exercisers like stairsteppers, exercise 
bikes and treadmills, NordicTrack tones 
all major muscle groups. Including 
your abdomen. 

Diets alone don't work. 

Crash diets can slow your metabolism 
so you burn fewer calories. Then you quit 
dieting and soon gain the weight back. 
Plus, several pounds more. 

But NordicTrack helps speed up 
your metabolism to burn extra calories 
all day long. So even while you're not 
exercising, you'll burn more calories. 

Try our calorie-blazing workout (burn 
up to 1,100 calories per hour!) and cat 
sensibly. Studies show that 8 in 10 people 
who bought a NordicTrack to control then- 
weight lost an average of 17 pounds. 

And after one year, they still kept it off. 

30-day in-home trial! 




N 



ordiclrack 

m A CML Company 

We're Changing the Shape of America 




Easier on your back. 

The patented flywheel and one-way 
clutch system of NordicTrack glides 
you through a non-jarring workout. 

Imagine a motion that's as 
easy as walking. No sore back, stiff 
'* j knees or aching feet. So you can 
complete your workout without getting 
stiff or sore. 

In fact, our body-firming workout is so 
complete, it takes as little as 20 minutes, 
three or four times a week. 

You can afford to tighten your belt 

Why spend hundreds more for a lower-body 
exerciser that gives you just half a workout? 
Now for as little as $339.95, you can afford the 
body-trimming NordicTrack workout. 

Isn't it about time you got on 
track with NordicTrack? 



Caul-_8JH)A41-Wl_ 

FREE Information 

□ Please send me a FREE brochure 

□ Also a FREE VHS videotape 

I'hone ( ) 



Ext. 
275A4 



. Slate . 



Send UK NordicTrack. Dept. 275A4, 101 Peavey Road. Chaska. MN 

ClOW \ ■ filn ! ui k Irk . K CML Company • All righto nxm.! 
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BUYER'S 
GUIDE 



PHONE: 



FOR RATES PLEASE CALL OR WRITE: 
BARBARA JONES, MAIL ORDER MANAGER 
224 W. 57TH STREET, NEW YORK, NY 10019 
I -800-669- 1 25 1 OR 2 1 2-649-3 1 36; FAX: 2 1 2-586-5562 




He's making a 
concrete flower pot... 
and so can YOU! 

Make and sell your own 
ornamental concrete items. 
Order your book about 425 
aluminum molds, prices and 
production trade secrets from the BOOK ^ 
world s largest mold manufacturer Only 4>lU 



CONCRETE MACHINERY CO., INC. 



P.O. Box A99, Hickory, NC 28603 




HYDRO 

MAGNATRAC. 

No Belts. ..All-Hydraulic Drivel 

Use for excavating, clearing, 
landscaping, gardening, 

logging... or work for 
others for Extra CASH I 

*jy%L • CATALOG .... $2.00 

•VIDEO $9.50 

~-' V<> •BROCHURE Free 
• Technical Manual - {8.50 

STRUCK KIT • Box 307 • Dept. n." i 

CEDAR8URG, WISCONSIN 53012 ' 
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COVERit* 

INSTANT GARAGES 
ALL WEATHER SHELTERS 

Assembles and Anchors Quickly & Easily 
30 Day Money Back Guarantee 



18 X 20 x 8 

*999 





Buy Factor 
direct and save! 

Open to 
< the Public 



STARTING AT Protection lor ; Cars, Trucks. Boats, RVs, 

S0m Motorcycles, Paint booths. Docks. Pools. 

1 ^4^4 Workshops. Gov't, and industrial Contracts. 
" Sandblasting. Camp or Temporary Shelter. 

Walkways. Hot Tubs, and More' HEAVY DUTY Steel Frame. 
Durable Dupont® Cover with Zipper Door. Sizes available from 5' 
to 60' Wide. 30' High. Any Length Withstands High Winds. Sun. 

Sap & Heavy Snow. No Property 
tax or permit required. Survived 
Hurricane Andrew) Canadian 
Weather Tested! Covers last up to 
20 Years We Ship to Your Door, 
Dealers and Exporters Welcome 
For Information Call Toll Free 

1 800 932-9344 \ Ext 
(203) 781-8000 ' 202 
FAX# (203) 781-8005 



CALL IMOW 



Don't Lose your Head 
Over High cable TV Bills! 
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Owning your cable 
equipment saves you 
the high cost of monthly 
rental charges and gives you 
complete control of your TV. 

We have the Best in 



CONVERTERS 
and 

| PESCRAMBLERS 



Everquest • Panasonic • Jerrold • Zenith • Pioneer 
Scientific Atlanta • Oak • Eagle • Hamlin • Tocom 





875 S. 72nd St • Omaha, NE 68114 




GLASS SAFETY CHECKER 



Protect children, pets and adults from 
serious glass injuries. Make sure_ 
glass is fully 
tempered which 
is four times 
stronger than ordinary 

glass and breaks into small 
~ l^tt harmless granules. 

*£ 

Ordinary glass breaks into J 
dangerous jagged shards. 
Use on doors, furniture and appliances 
to identify home hazards. 





Send a $3 check or money order, 
self-addressed business-size 
envelope and .52* postage. 



Glass Tempering Association 
3310 Harrison, Topeka, KS 66611-2279 



C HOP - TAS TT 
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The Original Home Machine Shop 
Designed In USA by Shoptask 



• .erswns to Choose 
Best qualty. best price 
3 Axis Power 
Feed Available 




1-600-343-5775 



FREE BROCHURE 



DEMAND THE BEST 



SHOPTASK P.O. BOX 591 , MONTESANO, WA 98563 

SINCE 1961 
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COMPUTER ERASE 
BADCRETm FREE 


£1 
■l 



| Add tans of yaarsofAAA credit in your credilfile | 



'OVERNIGHT !00%ltgtl 



FREE DETAILS: 



GcUCPH) \ 
^ 325 N. Maple Dr. f 15574 1 

MErtm a— — . — ^^^^0^ 90209^ 



GO KARTS 



TUN KARTS * MtNlBlKES 
ALL TERRAIN KARTS 
ENGINES -KITS -PARTS 



LARGEST SELECTION 

DISCOUNT 
PRtCES 



8S PAGE CATALOG S3* 

me una; By yon* v VISA 
V UaswCafl v MM S3 ■ X MOrtu 
PfOat Cj»Q{ t»" Be 1 i '. ill Ma- 



KW KART WORLD 

Jolo M88 MENTOR AVE . PAlNESViL 




FLYING PLATFORM 




Omkrpvd in thi SO'i tor tat military. ihn acerrt fiyuif platform 
wkS fly uraujai xp or anvwkrrT you nal Fry «p io 1M Ittt, 
ikim u>ti art*, banian, «nrt. Tnia rtym| platform k easy IO 
fewiM, rmm ™ aaaolaat, and uj ny atablr- Thm plana haw 
*j««ct brfon bcrn avadaM* . Ttni'i wiri i«y Inmri' 

Flam 119.91 / U(o pack M 00 / 2 — III 91 

ALL THREE FOR ONLY tM.Mt 

Onck or money onfcr ortty Sorry, no COOa. 




rVa*. traduaV ll.U di .). f.n, wal s..»,i: ,n S 

RELEW RESEARCH 
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CABLE T.V. EQUIPMENT 
Why Pay High Rental Fees? 



Replacements tor all models. 60 day uncon- 
ditional money back guarantee. Low Prices. 
Ship within 24 hours. SSAE for free catalog. 
Visa, MC, COD. Let our experience work for 

y0 " 1-800-243-3967 

, SKYLINE SYSTEMS INC. 
114 8. Euclid Ave. 
Park Ridge, IL 60066 



PREVENT 


• PORTABLE BREATH ANALYZER • 

small, light weight, easy to use. 
plugs into car lighter 


hub 


Only *79?i S3-50 stmwig & handling 




Visa or Mastercard, cat 1-800-805-9496 




Check or money order, mail to: 
• P.O. Box 693 • Eagle, CO 81631 


| Three B Enterprises 



PLAZAC SALES INC. 



Cable TV Converters Plus Panasonic, Scientific 
Atlanta, Jerrold, Pioneer and more. Professional 
Service, Good Prices. One Year Warranty - Ship 
CO.D. Any one implying theft of service will be 
declined sales. Sorry, no New Jersey sales. Dealers 

Wln,ed - PLAZAC SALES INC. 

1 -800-A-WIRE-4-U ( I -800-294-7348) 



|J J J 



ACCREDITED DEGREES 
MINISTERIAL LICENSE 
PROFESSIONAL DIPLOMAS 
Psychic • Hypnosis * Counseling • & More! 

Rush Name A Address To: 
P.U.LC. • BOX 276265 PM • SACRAMENTO. CA 95827 



CABLE TV 

DESCRAMBLER LIQUIDATION! 



FREE CATALOG! 

Hamlin Combo* $44, Oak M35B $60 (mln. 5), ate. 



WEST COAST ELECTRONICS 
For Information 818-709-1758 
Catalogs & Orders: 800-628-9656 



^JAMMER 

3 YEAR WARRANTY 
f OK 400- The world s mosl advanced 
digital jamrTMjr-covefi X K ~--*Ka*L*sffr 

Prevent radar & laser guns obtaining , Ml 

speed Effective, yet 100% Legal" 

ONLY $ 139 s/h $ 9.00 
I T "T 11 " n.z a 

FREE CATALOG 

Super Product 



FIJJITRONICS-FOX 400 




30 day fnortty mcn guarantee 

■»> To Order: (600) 532-1 182 (24hr) 
Into. (71 3) 587-6959 (24hr) 
13839 S.W.Fwy. HIM. Sugarland. TX 77478 




SAVEUP TO 50% 



1 



Buy Factory Direct. 16X31 • 25 X 47 
Build it yourself! 35X55 '50X121 

800-888-4606 




CABLE TV 

DESCRAMBLERS 

Best Prices in the U.S.A.! 
Guaranteed to Work! 



WE WILL BEAT ANY PRICE! 




JERROLD PANASONIC 
SCIENTIFIC ATLANTA PIONEER 



The Newest & the Latest 

DMTB-A - all Jerrold Impulse & 
Starcom series 

SA3-DFA - all Scientific Atlantas 
incl. 8536, 8536+, 8580, 
Drop-field 

PN-3A - all Pioneer systems 
ALSO 

FTB3, SA3, TZPC145G 

24 HOUR SHIPMENTS 
30 DAY MONEY BACK GUARANTEE 
FREE CATALOG & INFORMATION 



1-800-772-6244 

M-F 9-S EST 

U.S. Cable TV, Inc. Dept.: KPM014 

41 00 N. Powerline Rd, Bldg. F-4 Pompano Beach FL 33073 
NO FLORIDA SALES! 



FTB3, 



BE A HOME 
INSPECTOR! 



Professional-level 
home study helps you 
be more independent, 
make better money in- 
specting homes. Join 
a booming industry! 
Free career literature. 

I Send or call: 
j 800-223-4542 




Name 


Age 


Address 


Phone 


City 


State 2d 



| The School of Home Inspection 

I 6065 Ros well Road, Dept. PA 129 
|^ Atlanta, Georgia 30328 



MULTIUISION 



ELECTRONICS 



Converters & Descramblers 



* Jerrold *SA 



♦Tocom *0ak 
♦Zenith *Mor< 



1-800-835-2330 




OWN A MACHINE SHOP 

Do your own machining and shop work with a 
Smithy 3-in-1 Lathe • Mill • Drill 




FIX IT YOURSELF! 

i Easy to use! 
• Save Money! 
Save Time! 
As low as $1095 



For FREE Fact Kit 

Call: 
1-800-345-6342 

(Ask for operator PM) 



S Smithy 

or write: 
Smithy Dept. PM 
Lathe • Mill • Drill 
3023 E 2nd Street 
The Dalles. OR 97058 



MELT METAL! 



Set up complete foundry! Build a low-cost, high- 
lemp furnace! Melt aluminum, brass, iron, more! 
Pour ingots, machine parts! Discover complete 
plans, how-to, & secrets! Highest quality how-to 
books, new and old, show you how! Write us! 



POUND IRON! 



IBIacksmithingandforgingmanuals.books, plans, I 
projects, and much more! Write for a catalog! I 



BUILD MACHINES! 



Build a metal cutting lathe, shaper, milling ma- 
chine, sheet metal brake, bandsaw, more! Learn 
to restore machine tools, spin metal, more! Build 
one-lung gas engines, Stirling & steam engines, 
more! Build tools, shop accessories, more! Build 
3 complete metalworking shop! Low-cost! Write! 



BIG CATALOG! 

■ Send $1.00 for your personal 
I copy ot our giant metal working 
'catalog! Learn skills you never 
thought possible. Hundreds of 
guaranteed quality books! You'll 
be amazed! Write TODAY! 



.Lindsay Publications 

1 Box 1 2-FMC, Bradley IL 6091 5 1 



■ I I Send a Metal Working Books Catalog 

■ I — I $1.00 is enclosed! 

I Name 

| Street 



I 
I 
I 



. State _ 



CABLE T.V. 
BOXES 

CONVERTERS / DESCRAMBLERS 
Why Pay Rent 

Call for FREE Catalog 

1 -800-972-2779 

FREEDOM ELECTRONICS 

i r - ^ 1 4360 NE 11th Avenue i ■ 
IrTjJ Ft. Lauderdale, FL 33334 F^l 
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Copyrights 



Build a SHOP OF YOUR OWN 
for prices you could only 
dream about 

LIMITED OFFER 




EASY DO-IT-YOURSELF CONSTRUCTION 
PACKAGES INCLUDE STEEL, FRAMES, 
SHEETING AND HARDWARE 



30X36 — 

Value $7,751 

NOW$3,975 



36x35 

Value $12,145 

NOW$6,220 



40x60 — b| — 46x72 

Value $17,250 1 Value $25,143 

NOW$8,846\ WW $12,894 



Other Sizes Available 

rti(UIWiaEuHD8S a 

1-800-843-8275 

FAX 612-544-1835 



Made in America 



PM 



CABLE TV 
DESCRAMBLERS 

Converter* A Accessories 

SAVE MONEY! OWN YOUR EQUIPMENT 

You now have a choice to own 
your cable equipment to 
access all premium and basic 
channels. We offer the lowest 
prices on all major brand 
names including Zenith, 
Jerrold. Scientific Atlanta, 
Tocom, and Pioneer. FREE 30 
day trill period and 1 year warranty. So, if you are tired of 
the rising cost of Cable TV... 

CALL FOR YOUR FREE CATALOG TODAY. 

Add-on Cable Company 

BOO/334- 84 7 5 




"MAKES ANY* VEHICLE 
ELECTRONICALLY INVISIBLE 
TO POLICE RADAR" 




o 4 



J OPERATES ON X. K 
AND K A BANDS 

J PROTECTS 
FROM ALL 
INSTANT-ON „ , 
RADAR |f IUUW ' 

J CAN BE 

USED WITH 
A DETECTOR 

J UTILIZES "BROAD SPECTRUM PASSIVE 
HE RADIATION TECHNOLOGY* 



TO ORDER CALL: 

612-783-1666 

T.E.K. DISTRIBUTORS 



THE 

ECLIPSE 

! T Rl QAfvD JAMMER] 




— FOR MORE "-N, 
' INFORMATION 
k^SE HO '2 A S J SE ^y 

F>0 BOX 32287 
FRIDLEV. MN 55432 



Cable TV Descramblers 



JEftft6Lb. sclEMTIPIc ATLANTA. ZEKi.Tr,. T6c6M. pioneer, hamUn" 



We Guarantee your complete satisfaction with a 
30-Day No-Risk Trial Period. 

ft One Year Warranty on all products IN WRITING ! 

Buy 2 save 10% on second unit. 
Of Easy to install instructions with every order. 
JpJ? Friendly, courteous service. 



Tea 

TECTRONICS 



7S14 W. Dodge Rd. *334 
Onu-ha, NE Ml 14 



For a free catalog or questions call: 

1 -800-729-1 776 





20 PROJECTS of PVC PIPE 



GO-KART / BAJA I FOR Ml LA ONE / HOVERCRAFT /SNOWMOBILE t SAILBOAT 
LANDSAILEH / GREENHOUSE /GAZEBO / SWIMMING POOL / A MORE. 

PVC PIPES ARE EASY TO 

cuT^rr/AuoN uow 

GOC<KCOK» 
DURABLE 




BOOK $ 13.95 +S3 postage 

Collection of detailed plans for all 20 projects. 
♦ PVC DESIGNS* P.O. BOX 36674-A, HOUSTON, TX 77236 



f ■ - 



CABLE T.V. FS 
DESCRAMBLERS 

-LOWEST P R I C E S - - p q C rf^V&oa'" 
■Money Back Guarantee- mpls . mm 55449 

BIG SALE ^o 5 n c f s r t i 

Please havu MoOtL used in your area whan calling 
DEALERS WANTED -J QAA COC ~\QA0 
EARN EXTRA $$$ I "OUU" JO J" I OHO 



EXCITING 
VIDCOS 



WHAT A DEAL! 
ALL SUBJECTS! 

STATE YOUR PREFERENCE, 
We pick the titles! 

□ 10 NEW VIDEOS $9 » 

□ 30 USED VIDEOS $20 x 
Postage $3 • Catalog {2 

CENTER DISCOUNTS 

DeptPMl4 Box 85311 
Hollywood. CA 90072 



m 



CABLE TV 



-800-233-9388 



FREE CATALOG 

GUARANTEED BEST PRICES • IMMEDIATE SHIPPING 

APPLE ELECTRONICS 

3389 Sheridan St • Suite 257 
Hollywood. FL 33021 



CORVAIR 

Over 8000 stock, used & perfor- 
mance parts in giant 400 page 
catalog. Rushed $4.00 (U S A) 
CLARK'S CORVAIR PARTS, INC. 

Rt 2 Box PM Shelburne Falls, Mass. 
413-625-9776 01370 




II 



SUBSCRIBE 

TO THE MAGAZINE THAT 
MORE THAN 10.000 READ- 
ERS TURN TO FOR AR- 
TICLES, ADS A NEWS 
ABOUT MILITARY JEEPS, 
TRUCKS. TANKS A MORE I 
Full listing of upcoming rallies. 



MILITARY 




VEHICLES 



MAGAZINE 

USA: 1 Year (6 Issues) $15 • 2 Years (12 Issues) S25 

Canada: 1 rear S24 . 2 Years S*4.A« others: 1 Year S26 • 2 Years $46 

P.O. Box 1 748-48 • Union. NJ 07083 
THE MARKETPLACE 
FOR MILITARY VEHICLES 
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j Learn VCR repair! 

I Home study. Learn high-profit repairs 

without investing in high-tech instruments. 
■ FUN BOOKLET: 800-223-43412. 

I (tame Apt 

| Addr*M 

| City Mate Zip 

LThe School of VCR Repair, DepL VA129 
6065 Roswell Road. Atlanta. Georgia 30328 sfA^M tl | 
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|r> ■ Dropping and loosing w 

a^lOt)' 70 " tooli. Ltt lOOL-ltttTHJ 

*. — . (P«t.r«nd)hold your tools P 



and looping 




or call wtth MC/V18A 



and parta vhils 70a work- 9 
Tut 2 4"ll8Tleiibl. Tinjl 
■agnatic Bat can b« attack* 
OD the £«nder,th« oil pan* 
or hung. Baaiata gas/oil, V 
weatherproof. 5yr/0uar. 9 
Sand $14 .95 plot S3 53 t/« to ^ 
Venoo lad., 1911$ Colonial lad. 
Dr., son Lb Lyon. XT 4*17* 

1-800-874-5496 



I 







WATER BALLOON LAUNCHER 
120 YARDS!! ONLY $12 


Made m U.S.A. 


• "AlfTAJTlC OUTDOOR run POK ALL Mil 
TO 0*01-,: Can Tol Free 

I 1-800-441-1047 

VNA/IK • «r see* enact la: 
BLASTER - ilitl .•»<* Of Senna Wl. FL X«0t 

Ev«y Otxi Sn«oM Nan Osyi 
(3 00 PAH HONEY BACK GUARANTEE 



At Last a New Amazingly Simple 
GAS TURBINE 

JET ENGINE 



Build from cm* 
Length 13 
ye I: 



>y to follow plana, 
fa. si 2 , wt. is lbs. 



Tpl_a«ar 



Gasoline or Hero- 
ine Demon" dovolops 20 H P. Idoal project i 
ilndnd hobbyists, students; scientific and Indus 
al arts classes Make on 9 metal cutting lathe with mllli 
attachment. For use on small racing boats, midget ca 



Full 
of mat 



_ clni: t 

Ize assembly drawings, with crltlc4il dime 
la I* and photos Price 1 14 OO No. CO D. 



SAVOY SCIENTIFIC .» NT » «on.ca. VALjr.'Toao* 



SEE THE MAGIC OF THE UNIVERSE! 



"I Otxtanl giljuat. colorful nehuiaa, the solartytiem and 



thousands at fascinating ob|ects are yours using bras attontaole 
It Odyssey telescopes 8' telescope complete cmty $275! 'M ley" I 
' mmimiUtii^m Dec. 1991 ! Sues up to 17.5"! Asa tor tr»a 
■ and an Odyssey 



that includes a a 
telescope ajenitas nanl. See I r« 

COULTER OPTICAL, INC. P.O. Box K, Dept. P.M. 
Idyllwtld. CA 92549 Phone (909) 659-4621 
'Optimum Optics Al Minimum Cost Since 1967" 



WHY RE 

$AVE! $AV 



CABLE TV DESCRAMBLERS 

JERROLD • OAK • HAMLIN • ZENITH 
PIONEER • SCIENTIFIC ATLANTA 

READY-TO -SHIP! 

6 MONTH WARRANTY ! ABSOLUTELY 
LOWEST WHOLESALE / RETAIL PRICES ! 
MASTER CARD • WSA • AMEX • C.O.D. 
FREE COLOR CATALOG ! 

1 (800) 950-9145 




1470 OLD COUNTRY ROAD, STE-315 
PLAINVIEW, NY 11803 
NO NY SALES ■ PM 



Surveillance 

& COUNTERSURVEILLANCE Electronic Oevices 



Tapping Detectors • Caller IDs • Const Video 
raaattars • Voice Ckaaeen • Shotgn Mies 
Vehicle Tracking • Transmmar Kits • LoctrjarirMag • AM MORE] 



MC\i\P Telephone Disguise tV/. 

V4t \JM • Recording Systems Cameras 



A/TSfTi FOR CATALOG SEND SS.00 TO... 

P.O. ias H7, lattaea, NT 14228 (71B)a91-S47» 



CABLE (ggfl, CHANN ELS 



■VS^pV TTw nationwide \ Ff}^ 1 



* Tha> nationwide 
source for ca b I© 
TV •qulpmamt. 



-BUY WHERE THE DEALERS BUY." 





TV Cm w * Daao r amtolawa 
and Coov«»rWrt*ra C analog. 
Opan Evcy Day! 



M8A-MC 

con. 



fUCCR CICOTftOIMOf 



1 -800-676-6342 



21 South M.in Straat. Winter Cardan, FL *47»T 






DON'T RENT 

★CABLE TV* 
DESCRAMBLERS 

CONVERTERS & 
ACCESSORIES 

★ Name Brands ★ Great Service ★ 
★ Immediate Delivery ★ Lowest Prices ★ 

NOT AVAILABLE IN CALIFORNIA 

CALL FOR FREE CATALOG 

(800)777-7731 

PRIME TIME 

ELECTRONICS, INC. 



Composting Toilet Systems 




Advanced Waterless & Low Water Models 

The environmental, sanitary, odor-free answer for cottages, 
cabins, homes & industry. Call for free information 

SANCOR" 

140-30 Milner Ave., Scarborough, Ontario. Canada M1S3R3 



1-800-387-51 26 



CANADA 1 -800-387-5245 



The Quality Alternative 
To High Cost Boats 



SE GT-15 Inflatable Boat 
Hold! 5 adults • 15 HP 
1' 8" long 




Why spend"^"^ 
$1,000 or more 
for a boat? Our Sea Eagle GT-1 5 inflatable 
boat doesn't need a trailer, goes safely over 
20 mph and costs far less to buy or use. 
Call or write for FREE BROCHURE: 

1-800-852-0925 \SS£Se£^f 



200 Wilson Street, Dept. PM-14B 
Port Jefferson Station, NY 11776 



^Northern 

U U Where the Pros and Handymen Shop 

1 -800-533-5545 

Sale Prices Good Thru 1/31/94 Key »35930 




Barrel Stove Kit 

Cast Iron kit converts 
any 30 or 55 gal. drum 
(not Included) into a 
wood- burning heater. 
Includes door, legs, 
collar. Item* 16160 



Booster Fan 

Moves air at 2 1 5 CFM to 
rooms that are hard to 
heat or cool. Easy to 
install. 6" duct or larger. 
Takes less power than a 
30 watt bulb. 120 VAC. 

item* 18001 Sale 





4000 Continuous 
Watt Generator 

B HP Tecumseh engine 
has cast iron sleeve. 
Item* 16425 

*434" 



*Ab;k — 'Sale 



Muffin Fan 

2-pole, sleeve bearing 
motor. Draws .25 Amp. 
Measures about 4-34* 
sq.x 1-1/2" deep. 115V. 
60 Hz. Item#0780 



Portable Halogen 
Work Light 

Delivers 500 watt. 
Illumination' Plugs into 
ordinary 115V AC 
housepower. " 
Item* 16095 i 

Sale 

$• 




12 Ton Hydraulic 
Pipe Bender 

Unbeatable Prlcel Bend 
all types of pipe from 
1/2 to 2" in diameter. 
Item*14420 

Sale $ 199" 




Leatherman i 
Tool 

12 Tools in one. 
Includes leather case. 
.Item* 1991 5 



1500 PSI Electric 
Pressure Washer 

115 V. 12 HP. 2.2 GPM. 
14.9 surge Amps. 
Item* 157182 




5 HP 




#6051 


... Sato 


8 HP 




#6081 


Sal* 


10 HP 




#6010 


...Sal* 



$ 154" 

•239" 
$274- 



Shipping and handling not included. 



Send or call for your FREE Discount Catalog! 
ORDER TOLL FREE 

1 -800-533-5545 

Fax: 1-612-894-0083 



Name_ 



Address, 
City 



. Stale 



zip. 



Kay M5M0 SEND TO: NORTHERN. 
P.O. Box 1219. Burnavllte, MN 55337-0218 
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All your tapes can 
look as 

Clear as Day! 



Before 




After 



plus S & H 

Copy 
Any 
Tape 1 




with INTELESTAR 

• Connects easily to any VCR 

• Durable metal casing 

• Gold-plated cables 

• 2-Year Long-lasting Battery 

• Copy Any Tape 

800-829-7746 

Vista International, Inc 
1971 E. 5th St., #101 • Tempe, AZ 85281 
(602) 829-8110 



kflrSIHSll FREE 

56 Pane 



Guarantee 





Catalog Buyer's Guide 



• Al Major Brand* 

• Complete Systems 

• Accessories. 

' Hug* Savings 
' Easy Installation 
' Complete Instruct 



L ml Urn H»lp You Select 
Your New Satellite TV 
Entertainment System 



Over 40,000 Satisfied Customers 



1-800-334-6455 

mi imhmbm flu tie-ne-wTe 

SKYVISI0N INC.® 

1020 FRONTIER DRIVE 

FERGUS FALLS, UN 58537 



INSTALL OR UPDATE YOURSELF! 




^Glass Bead Cabinet 

W REMOVES RUST FAST 



Recycles any abrasive for ja 
enclosed sandblasting of 
I small parts. Work area: Mmm ' 
26" wide, 18" deep. In- 
cludes gun, nozzles, in- 
structions. Requires 7cfm 
~| 80psi air, vac & abra- 
I sive. Larger cabinets in 
| stock. FREE Catalog-call. 

JAAUSA Med* 



uipment, Dept. F 
, Canfield, OH 44406 
533-2876 VISA/MC 




CONCENTRATED TO PENETRATE FASTER! 

"It works where others fail!" That's what professional 
mechanics say about B'laster PB Penetrating Catalyst. 
PB's concentrated formula breaks loose rusted nuts, bolts, 
joints and other parts faster and easier than any of the 
"ordinary" penetrates on the market. Non-evaporating 
formula stays on the surface of the part to prevent rust. 
16 oz. can. $5.95 + $2 S&H. 

To order, call toll-free 1-800-890-9494. 

Also available at most automotive parts stores. 

B'laster Division of The Wm. K. Westley Co. 
9545 Midwest Ave. • Garfield Hts., OH 44125 



INVENTORS 

NEWS NETWORK 



V- 




NEW VIDEO SERIES 

• THE AUTHORITATIVE VIDEO GUIDE FOR INVENTORS 

• PRACTICAL ADVICE FOR DEVELOPING, PATENTING & MARKETING INVENTIONS 

• IN-DEPTH PROFILES & INTERVIEWS WITH SUCCESSFUL ENTREPRENEURS 

VIDEO EPISODE I FEATURES : 

• Bill Russell's FLARECRAFT- glides over the water - revolutionizes transportation. 

• John Duke's WATERROWER- "water-flywheel" provides actual rowing experience. 

• Bob Stay ton's Sculptures - tips on how to produce, copyright & market creative work. 

• Information resources and much more! 65 min. of exciting footage! 

Join INVENTORS NEWS NETWORK today by ordering episode I 
Only $29.95! (includes S&H) CALL NOW! 1(800) 544-1340 
Use CREDIT CARD or send check, M.O. to: INVENTORS. Box 68618 Indianapolis, IN 46268 



C 1993 INVENTORS NEWS NETWORK A Great Gl 



(NY Res ♦ Sub Tax) 



A-1 TURBO EXCHANGE CO. 

TURBO CARS, PARTS ft ACCESSORIES 
New, Used ft Rebuilt 
All Makes & Models 
Motors, Trans, Body Parts 
MC - VISA - Am Express 
1 -a 00 -53 5-8872 FAX 31 0-828-2070 




CABLE BOXES 



WE CARRY ALL BRANDS 

Glont Inventory • Direct from Factory 
Mutt Liquidate Overstocked Warehouse 
BELOW WHOLESALE PRICES 



1 -800-237-495 1 



WOOD HEATI 



WOOD FURNACES 
HIAT YOUR ENTIRE HOME 

Call 1-218-326-6786 or Write 

Charmaster® 

2307A HWY2W. 
GRAND RAPIOS, MN 55744 



FREE CATALOG! 1-800-648-7938 
JERROLD HAMLIN OAK ETC 

CABLE TV DESCRAMBLERS 



• Special Dealer Pnces! • Compare out Low Retail 
Prices! • Guaranteed Prices & Warranties! 
• Orders Shipped Immediately! VISA/MC/AmEx 

REPUBLIC CABLE PRODUCTS, INC. 

4080 Paradise Ra #15. Dept 436 Las Vegas NV 89109 

For ail other information (702) 362-9026 





•root g,-tt 0-..t r .<: Only: 



FREE CATALOG! 1-800-345-8927 
JERROLD HAMLIN OAK ETC. 

CABLE TV DESCRAMBLERS 



• Special Dealer Prices! • Compare Our Low Retail Prices! 

• Orders From Stock Shipped Immediately! 

• Guaranteed Warranties & Prices! • All Major Credit Cards 

PACIFIC CABLE CO.. INC. 

7325V* Reseda, Dept. 1781 Reseda. CA 91335 

Fry catalog, orders > information 1-800-345-8927 



WE DARE YOU... 




to find a more intense experience 
than a SportSub dive This is not a 
"wet sub No breathing or dive gear 
is worn Take your tnends lor noes 
2 4 3 person models In production 



since 1 987 Now build your own Irom 
a kit tor halt the pnce 1 Info pkg $9 95. 
20 mm action video S24 95, or both 
lor $29 95 Outside N A add SIS 00 
U S dollar money order or Visa onry 
International VemureCraft Corp. 
1225 E Sunset Dr Suite 500 
Bellmgham. WA 98226-3529 
Orderline or Pax; (6041 436-5657 



CONVERTERS 
DESCRAMBLERS 
TEST MODULES 
RADAR DETECTORS 
SCANNERS 

CALL FACTORY DIRECT FOR 
FREE CATALOG 

1 -800-422-2640 

TECH SERVICE AVAILABLE 

ALL LOCAL. STATE & FEDERAL LAWS APPLY TO 
PURCHASE OF ANY DE SCRAMBLER DEVICE 



TELEPHONE LISTENING DEVICE 



Record iMphoot conwMbons M your otlici of 
nam Connects bttwtt* *ny cw$m or apt 
recorder and your iMiphont irw. Slam auto- 
mitcatiy mtm phone H amwortd Recorw both 
i id 11 o! owmuMon Stops recorder wtm 
phoM it nung up 



$19.95 



EACH OitBtM 




Super Powerful 
FM TRANSMITTER 

Many trr-M rrwi pomfol thin other trinvntten 
Transmit! up M * ntt to any FM rada -Easy to 
AsiarnM M • up to 9V bMtvy (not tod ) 
For catalog ot Transmrtors. Voca Scnmotors and 
omorspocaiy komt. anctasa 12 00 to Ml Corp 



i 
in 

i 

3 



Tea 

| Home stixty. Learn automotive systems 

l 

I Oy attfe Hp 

School sf Auto Mochonlc*, Dept. ZA129 
I^CDI, 6065 Roswell Rd., Atlanta, OA 30328 



rn auto mechanics! 



"bumper-to-bumper" for all kinds ot cars. 
Free a — of literature: 800-223-4542. 





Men 


- Donl have unprotected 




DIVORCE! 




Get extensive help from - 




MEN'S RIGHTS ASSOCIATION 




1 78S4 Lyons Forest Lake, MN 55025 




> > 2 bucks brings info « 



BUY ONE AND WE'LL MAKE 
YOU AN EXCLUSIVE DEALER 




(21-years-old and over. Please) 

No Money Down. As low as $T10 mo. 
Call Toll-Frcc 1-800-255-2511 

(From anywhere in the U.S. or Canada) 

Recreatives Industries, Inc. 

60 Depot Street, Buffalo, NY 14206 



CABLE TV 
DESCRAMBLERS 
CONVERTERS 
ACCESSORIES 



SAVE $$$ DON'T RENT 



30 DAY MONEY BACK GUARANTEE 

PANASONIC, OAK, JERROLD, I 
ZENITH, SCIENTIFIC ATLANTA i 
PLUS MOREIHI LOWEST PRICESUI 

AA Electronics I 

■ CALL 1.(800) 258-9512 I 




IDEO '£! 
G OF % 
ORIC £ 
ODEL £ 



Discover the world's oldest and most re- 
warding hobby... model ship building! 
Watch our 25-minute VHS video and leam 
the secrets ot building museum quality 
wooden ship models. You'll see the finest 
selection of authentic ship models- superb 
replicas you build yourself- close up and in 
incredible detail. Even if you've never built a 
model before, you can create a magnificent 
keepsake to be treasured for many genera- 
tions. Send $5.00 for your video today! (Re- 
fundable with your first order.) Free with 
your video! 92 page color catalog of ship 
model kits and accessories. 

MODEL EXPO, inc. Dept. PM 14 

P.O. Box 1000, Mt. Pocono Industrial Park, 
Tobyhanna. PA 18466-1000 

Enclosed is $5.00, to be refunded with my first order. 




State: Zip: 

Item No. SST900C 
C Model Expo. Ipc 1993 




Save on cable rental fees! % 

CABLE TV \ 

DESCRAMBLERS 

WE'LL BEAT 
ANY PRICE 

JERROLD-TOCOM-ZENITH 



1 HAMLIN-OAK-PIONEER 
5 SCIENTIFIC ATLANTA 

jf • 24 HOUR SHIPMENTS! 
% • 30 DAY MONEY BACK GUARANTEE! i 
«rV • QUANTITY DISCOUNTS! 
£ MASTER CARD / AMEX / VISA / C.O.D. 
S 



Have make and model number of 
equipment used in you area ready. 

| CALL TOLL-FREE 

$ 1-800-284-8432' 

£ CABLE WAREHOUSE 

»^ I0M7 Wen Oakland Park Btvd, Suite 3I5. Sunrise. FL 3 3 3 5 I 
NO FLORIDA SALES MEMBf 
fljl Anyone implying theft of service fNffi^d 
**X wM be denied assistance. LKasS 



FLUSH UP TOILET 

To Above Floor Drain ^^^^ 

Install It Yourself - Anywhere ^BtW 

No Digging Up Floors / 

Write McPnerson, Inc., Dept. 16 / 

Box 15133, Tampa, Florida 33684 




CABLE IV. 
CONVERTERS 

WHY PAY A HIGH 
MONTHLY RENTAL FEE? 



All Jerrold, Oak, Hamlin, Zenith, 
Scientific Atlanta, Pioneer and all 

specialized cable equipment avail- 
able for shipment within 24 hours. 
For fast service MC/VISA or C.O.D. 
telephone orders accepted. 30 Day 
Guarantee (Quantity Discounts) 8 
A.M. to 5 P.M. C.S.T. Monday 
through Friday. 

Send self-addressed stamped en- 
velope (60C postage) for FREE 
CATALOG 



( \ I P.O. Box 5000 

miDUU€ST Suite 31 1 (PM) 

I €L€CTROniC5 inC. Carpenlersville 

v Illinois 601 10 

INFORMATION/ORDERS (800) 472-1110 



Note Decoders and Descramblers must not be 
used without authorization by your local cable 
operator Mo Illinois Orders Acceplec 



World's Largast 

Manu f a ct urer 
of Portable 



Wood-Mizer 

Models from$88B5! 

Own a 

Sawmill! 



1-800-553-0219 

32-Page Full-Color Catalog $2.00 
Business Profitability Booklet $2.00 
66-Minute Demonstration Video $10.00 
Mastercard or Visa Accepted 
"Shown with optional trailer 




Wood-Mizer Products, Inc. 
8180 West 10th Street Dept. D83 
Indianapolis, IN 46214-3400 




MAKE $ 90/HOUR 

n^::'---> $AVE 

-aaaaai - SCRATCHED OR CRACKED 

^^■"•■ess^samw WINDSHIELDS A PLATE GLASS 



Our Hi-Tech Optikleer system 1 
repairs most glass breaks in f 
seconds without removal at 
3500% profit. Easy to laam. 
Low Investment. 




■ 
I 
I 
l 

I CALL NOW -TOLL FREE 800-695-6224 I 
I NVS/OPTIKLEER DEPT. PM I 

» P.O. BOX S0S9, LYNN, HA 01 904-2535 (61 7| 555-6224 J 
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HOW TO MAKE 
I A TRAIL GO ON FOREVER. 



I 
I 
I 



With access to over 500,000 miles of backcountry roads and trails in 
the United States, there should be no end to your off-highway enjoyment. But 

if we don't learn to use these trails properly, everyone's ride could get cut 
short That's why Tread Lightly! Inc. wants to increase your awareness on how 
to use these lands responsibly. Basically, that involves making a commitment 
to respect others using the areas, obtaining travel maps, and always staying 
on existing backcountry roads and trails. Because, by staying within 
designated areas, there'll be no limit to the fun you can have. 



For more information call 801-627-0077. 

t ■ * ] 



r-,9 



TREAD LIGHTLY! 

ON PUBLIC AND PRIVATE LAND 



TM 



I 

J 



If You Want To Know More About All The New '94 Cars and Light Trucks, You Must Have It! 

POPULAR MECHANICS 
NEW CAR AND TRUCK 
BUYERS GUIDE 1994 

Written by the automotive editors of Popular Mechanics, this 
is the only publication that contains photos, prices, specs, 
options and features for every 1 994 car and light truck sold 
in America. Every new car — domestics, imports, economy, 
family and sports. Every new truck — minivans, sport/ 
utilities, pickups, vans. 

PLUS THIS EXCLUSIVE! Owners Reports On 17 Popular Cars 
And Trucks From The People Who Own Them! 



Send check or money order for $4.95 to : 

Popular Mechanics Buyers Guide 

PO Box 10577 

Des Moines, IA 50340 

Name 



PM1 



94 1 



Address 



Ctty- 



State 



Zip 




ORDER NOW FOR JUST $5.95 BY CALLING 1 -800-333-4948 
OR BY MAIL FOR $4.95 USING THE COUPON ON THIS PAGE 
(prices include all shipping, handling and postage.) 



Please allow 6-8 weeks tor delivery 



II2 



POPULAR MECHANICS • JANUARY 1 994 

Copyrighted material 



ADVERTISEMENT 
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774 STARTING YOUR ENGINE 

Slick 50 Engine Formula, from Slick 50 Product 
Corporation, protects car and light truck engines 
against wear at start-up. A single application treats 
metal surfaces of moving engine parts directly with 
super-slippery PTFE. Independent lab tests have 
shown that Slick 50 reduces engine wear by up to 
50 percent for 50,000 miles. Free Brochure 



775 GET OUT AND STAY OUT 

Get this! Free literature featuring everything you al- 
ways wanted to know about the world-class fabric 
technologies of W.L. Gore & Associates, Inc. 
Learn why waterproof, breathable Gore-Tex® out- 
erwear is the ultimate in protection and comfort. 
And find out about new WindStopper™ fabric, the 
totally windproof, extremely breathable technol- 
ogy that's ideal for active lifestyles. Free Brochure 



776 HOME GARAGE CAR 
STOPPING SYSTEM 

The WALL EYE BLOCK is the ultimate stopping 
system. WALL EYE protects you from crashing, 
bumping or smashing into your equipment or 
walls. Simply drive onto the apron and stop at the 
block. WALL EYE is made from 1 00% recycled ma- 
terials. Free Brochure 



777 THE COMPLETE GUIDE TO 
ROOF WINDOWS AND SKYLIGHTS 

Full-color guide features complete line of VELUX 
Roof Windows, Skylights, Flashing Systems, Sun- 
screening Accessories and Controls. Includes de- 
sign ideas for creating light-filled, spacious interi- 
ors for both residential and commercial design. 
Also showcases new 1993 products including the 
new Flat Roof Curb, full-function Electric Venetian 
Blind and recently introduced new sizes for design 
flexibility. Free Brochure 



778 ELIMINATE BATHROOM MILDEW 

. From William Zinsser & Co., Inc., learn how your 
bathroom can remain mildew free for up to 5 years . 
Perma-White is a unique high performance, water- 



based paint designed to withstand humid condi- 
tions and prevent blistering and peeling. Provides 
a decorative, washable and scrubbable finish in 
satin or semi-gloss. Free Booklet 



779 GLOCK INC. 

Hailed by police and sport shooters alike, find out 
why the remarkable Glock pistols are setting new 
standards for handgun simplicity, reliability, cost 
effectiveness and safety. Send for the Glock semi- 
automatic, safe-action pistols and accessories cat- 
alog and also receive "The Basic Rules of Firearm 
Safety" booklet. Free 



780 DIAGNOSE AUTO 
ENGINE PROBLEMS AT HOME 

Get back hands-on knowledge of your car's elec- 
tronic engine with high quality, affordable tools 
from Sunpro. The Code Scanner safely plugs into 
the car's computer to identify trouble codes. Sen- 
sor Tester Plus troubleshoots faulty sensors and 
tests igniton modules. Both have Eng./Span. user 
manuals. Free Brochure 



781 OUTDOOR POWER 

Homelite® offers product information on over 100 
outdoor power products, from walk mowers to 
blowers, string trimmers, edgers, tillers, chain 
saws, pumps, generators, pressure washers and 
space heaters. Free Brochure 



782 EDGECRAFT- DIAMOND FILE " 

New! Revolutionary EdgeCraft™ Diamond File™ 
Set 420 makes steel files obsolete! High-strength 
engineering polymer holder with powerful magnet 
holds 3 easily interchangeable 100% diamond 
abrasive pads: coarse, medium or ultrafine! Free 
Brochure 



783 KEEP YOUR HOME ENERGY EFFICIENT 

If you're thinking about remodeling or adding a 
room in your home, a free brochure called "Need 
More Space" offers tips on insulating and helping 
to keep your new living space energy efficient. 
From Certainteed Corporation. Free Brochure 



784 INSTANT CONCRETE 

Nornix™ PostSet Instant Post Hole Concrete takes 
the time and mess out of working with all-day set- 
ting concrete. This quick-setting concrete needs 
no mixing and no tools. Brochure explains all. Free 
Brochure 

785 DO-IT-YOURSELF KITS 

Choose from a large selection of grandfather, wall 
and mantel clocks, as well as elegantly styled ac- 
cent furniture pieces. Kits are made of solid VV 
hardwood, primarily cherry, oak, and black wal- 
nut. Buy direct from the factory and save. Send for 
color catalog. Emperor Clock Company. $1 00 

786 SCIENCE RESOURCE CATALOG 

Edmund Scientific's 128 page catalog contains 
over 5, 000 products for the budding scientist, stu- 
dent and educator - featuring microscopes, tele- 
scopes, weather instruments, fiber optics, solar 
equipment, magnifiers, high-tech science toys, 
plus any items designed for science fair projects. 
Free Catalog 

787 INFORMATION FOR THE DIVORCED 

DIVORCE: Attorney and local group referrals, liter- 
ature on finances, law citations, top writers, com- 
mon sense on all gender issues. Membership in- 
formation and sample newsletter from national 
organization. $3.00 

788 HOMEBUILT HELICOPTER CATALOG 

Take off from your backyard to open-sky adven- 
ture! Exciting, unique catalog from Helicraft, Inc. 
is filled with photos , specs, prices , and fascinating 
information on homebuilt helicopter and gyro- 
copter kits, parts, construction plans, videos, etc. 
The rotorcrafts shown are easy to build and afford- 
able! Complete Catalog $10.00 

789 FREE STUFF FROM UNCLE SAM 

Get your copy of this valuable book . Every year ou r 
government hands out billions of dollars worth of 
free stuff, loans, subsidies, scholarships, grants, 
etc. This 64 page book tells you exactly where to 
write or call to get your share. It also tells you 
where to buy government surplus items (such as 
cars, boats, cameras, etc.) for "peanuts. "$3.00 
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Cop 



CLASSIFIED 

ADVERTISEMENTS 




Dorothy Nolan, Classified Manager 

Rates: $11.65 per word. 10 word minimum. 

Bold Face Type — $1.00 extra per word. (First word automatically set in Bold Face Type). Gray Background — Additional $54.00 per 
advertisement. Centered Headlines (5 words or less) — $60.00 per line. Our MARCH issue closes on JANUARY 5TH. (On sale date is 
FEBRUARY 15TH). All advertising is payable in advance by check, money order or credit card. Advertisers wishing to charge their 
MasterCard, American Express or Visa accounts, please be sure to include number and expiration date. Send order and remittance 
payable to: Popular Mechanics, Classified Advertising, 224 West 57th Street, New York, NY 10019. Be sure to indicate classification under 
which advertisement is to appear. 

Advertisers using a P.O. Box number must furnish complete name and street address for our records. To avoid delay in the publication 
of your advertisement, please send samples and descriptive materials with your request if your advertisement does not state clearly what 
is being offered. For additional advertising information call 1-212-649-3167 or FAX: 1-212-586-5562. 

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM. ~ 
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM. 



PUBLISHER'S MART 
BOOKS & PUBLICATIONS 



"THE MESSAGE GIVEN TO ME BY EXTRA-TERRES- 
TRIALS" by Rael. 295 p. All life forms have been genetically 
engineered by Extra-terrestrials. Send $13.50 to: U.S.A.R., 
P.O. 611793. N. Miami, FL 33261. 



STATES WITH NO INCOME TAX. Complete Information. 
Only $3.98. J. Maldon, 927 Harlequin. Suisun. California 
94585. 

MAKE YOUR OWN LOTTERY COMBINATIONS. New 

book. Info $1 00 SASE Logik Publishing. 150 Clark Blvd . 
Suite 110-E. Brampton. Ontario. Canada L6T 4Y8 

MANUSCRIPTS Wanted. Subsidy publisher with 70-year 
tradition. Call 1-600-695-9599. 



OUTLAWS Sourcebook of Forbidden Devices/Knowl- 
edge. Write: M65-X1. Penfield. NY 14526-0365. 

"SHARPENERS REPORT' Monthly Newsletter Valuable 
Tips— Sources— Buy/Sell Used Equipment. Free Brochure. 
Skog Company. Dept. PM1. P.O. Box 22187. Minneapolis. 
MN 55422 

FUEL FROM WATER. Energy independence with hydro- 
gen. Amazing free report. Merit, Box 694. Louisville. KY 
40201 

BUY AMERICA MAGAZINE - showcase of American 
products $6/yr. 600 Centre Street, Dept. P, Ashland. PA 
17921 

CANADA'S Hottest Newspapers Now A Must With Free 
Trade. Get The Best 50 Newspapers For $1.00 Each Send 
$50.00 To: Atlas. 8989 Iberville. Montreal. Canada H1Z 2R2 

GET ORGANIZED! 

110 Tips For Organizing Your Work Life. 16-page hand- 
book reveals fast, easy ways to organize your time ... reduce 
paperwork ... minimize interruptions ... maintain a neat desk 
... streamline files ... and more. Includes four organizing 
checklists. Send $5 and a double-stamped, self-addressed 
business envelope to. Alexander Publishing, Dept. PM, 8 
Depot Square. Englewood. NJ 07631 . 

INDIAN/ALASKA NATIVE Tribal enrollment information - 
free. Morningstar. P.O. 711, Englewood, CO 80151-0711. 

SELF-HELP Books Free Catalog. Aumon Wiggins Books, 
P.O. Box 1066M1. Alhambra, CA 91802-1066 

UNDERSTAND THE PERSONAL COMPUTER NOW! Order 
this exciting new publication, Understanding The Personal 
Computer. Send $9.95 to: JOW, P.O. Box 1 2256, Des Moines, 
Iowa 50312 

MONEY-FREEDOM-CONFIDENCE Complete source for 
business, motivational, self-improvement books. Free cata- 
log! Grey Wolf. Box 26014-2, Kingston. Ont. K7M 4Y0 

BUYING/SELLING HOME! Informational Guide With Easy 
To Use Checklists Saves Time. Money, Sanity! Only $7.95! 
McNulty Enterprises. P.O. Box 4775, Rumford, Rl 02916 

BOOKS of all interests, free catalog Fischer Wholesale, 
1120 Garfield, Springfield. OH 45504. 

FREE BOOKLETS: Life, Death, Soul. Resurrection, Pollu- 
tion Crisis, Hell, Judgment Day, Restitution. Bible 
Standard(PM). P.O. Box 67, Chester Springs, PA 19425 

"ANARCHIST COOKBOOK" Available again! $25, deliv- 
ered. Barricade Books, Box 1401-X, Seacaucus, NJ 07096 
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GRUMPY NAVEL'S FRUMPY FABLES To Storytelling 
What Far Side Is To Comics ' Schlokslodj nsgidj — 
No-Ding-Ah-Ling— California Or Deodorant'' $695. 
Kwinkwee Good Bookery, POB 381 Quinque, Virginia 
22965-0381 



CATALOGS 



"SMALL ENGINE PARTS" catalog $1. Smith's. 51 3W 
Spring, Weatherford. TX 76086 



GIFTS. Free Catalog. Mailbox Selections. 1548 Carlisle 
Pike. Hanover, PA 17331 



CHILDREN'S Wooden Creations. Free Catalog. SC 
Creations, 2521 N. Stone, Tucson, AZ 85705 



INTERESTED 
IN CLASSIFIED ADVERTISING? 
READ POPULAR MECHANICS Latest Edition of "TIPS ON 
HOW TO MAKE MONEY THROUGH CLASSIFIED ADVER- 
TISING". This Informative 24-Page Booklet Will Show You 
The Do s And Don Is of Classified Advertising And How You 
Can Make It Work For You. So Order Today. Only $1 00 Plus 
You'll Receive A $2 00 Coupon Refundable With Your First 
Order. Send To POPULAR MECHANICS CLASSIFIED, Dept 
SG. 250 W. 55th Street. New York. NY 10019 

AUTOMOBflJES 



$225 DAILY "CHROME PLATING" Auto Parts. Motorcy- 
cles, inexpensive, easy. (Free) information. Chrome Finish. 
Box 2285. Waldorf. Maryland 20604 

GOVERNMENT SEIZED Vehicles from $100. Fords. Mer- 
cedes. Corvettes. Chevys. Surplus. Buyers Guide. (1) 805- 
962-8000 Ext S-20024. 



VAPOR CARBURETOR TRIPLES MPG. Free information. 
H&A. R2E35P Bowling Green. MO 63334-9350 

DRUG RAID SEIZURES: Buy Dirt Cheap' Cars. Trucks. 
Boats. Computers Seizures. Box 51488-AT, Ontario. CA 
91761 



$500.00 PROFIT Per Car Purchased Possible Buying & 
Selling. Detailed Report $2.50. Federal Information Center. 
P.O. Box 821. Mantoloking. NJ 08738 



ENJOY STEAMING HOT WATER from your vehicle: any- 
where, anytime (coffee, soup, cleanup, etc) Simple, easy 
Plans - $5.00. TFIndustries. P.O. Box 36099H, Denver. CO 
80236 



NATURAL GAS CAR CONVERSION MADE EASY: Send 
$4.95 + $1.25 p/h to: U.S. Natural Fuels, 1502 S. Thornburg, 
Santa Maria. CA 93454. 



HEADLIGHT REMINDER ALARM $5.75. Gloves Plus Inc.. 
130 Oakley Ave.. White Plains. 10601 



PROTECT Your Car. Build A Simple. Effective. Electronic 
Anti-Theft Device For Under $10.00. Plans $5.25: Ideas. P O 
Box 3816. Akron, OH 44314-0816. 



HOW TO BEAT A SPEEDING TICKET. Detailed Video. 
Send $19.95 + $2.00 SVH To: Autotech, POB 412, 
Maplewood, N.J. 07040-0412 



HI-TECH SCIENTIFIC CAR WASH BYPASSES NEED FOR 
WATER! No water needed! Bio-degradable. Free details. 
YOOER A CO. 29495 C R 50 (Dept A-1 ) Nappanee. IN. 46550. 
1-800-835-2246 Ext. 183. 



AUTO ALARM DECALS. Use with or without alarm. 
4$4.95. Mirage Technology, Box 1 146. Hewitt, TX 76643 



UNIVERSAL TOWING DEVICE no hitches required. Elimi- 
nates jerking chains, broken ropes and rear end collisions. 
Simple. Send S5.00 PLANS. P.O. Box 271 17T. Denver. CO 
80227 



ELECTRIC VEHKLES 



FREE INFORMATION! COMPONENTS, PUBLICATIONS, 
INSTRUCTIONS, VIDEOS. KAYLORKIT. POB 1550PM, 
BOULDER CREEK. CALIFORNIA 95006-1550 



AUTO SUPPLIES & EQUIPMENT 



NEW Radiators (Modine). gas tanks, air-conditioning con- 
densers - Our prices save you money!! Nationwide 1-800- 
246-2443 



ALTERNATOR Generator Rebuilding Book. Details: HV 
Technologies, 7505 Barkentine. Las Vegas. NV 89128 

CAR RADIOS: Attractive AM/FM Cassette Receivers. 24 
Watts. 2 Year Warranty, Only $21 95 ♦ S4H. Thompson Sales 
1-800-296-8466 #P3 MC, VISA 



TRUCKS. RARTS A SUPPUES 



DUMP KITS AND COMPONENTS. Convert Your Pick-up/ 
Flatbed Into A Dump Truck No Welding Required. Reds 
Equipment. P.O. Box 555, Henrietta. Texas 76365. (817) 538- 
5601 



MOTORCYCLES, MOTORSCOOTERS & 
GO-KARTS 



GO KARTS, Minibikes & ATV's Assembled. Kits. Parts. 
Engines. Discount Prices. Large Selection. 88 Page Catalog 
$3.00 216-357-5569. Kart World, Dept C, 1488 Mentor Ave., 
Painesville. Ohio 44077 



GO-KARTS - Video Catalog of Karting $19.95. KMAA. Box 
101. Wheaton. IL 60189 



CONVERTING BUSES TO MOTOR 
HOMES 



FREE INFORMATION - Bill Lowman, 306M Riverbay. 
Tampa, Florida 33619 813-621-5296. 



fiWAJlON, HANG 6LBMNG 



BOOMERANGS . . . HI-TECH DESIGNS! Incredible Re- 
turns. Amazing Fun. FREE CATALOG. BoomerangMan, 
1806-1 N. 3rd. Monroe. LA 71201-4222 

HOMEBUILT AIRCRAFT — ILLUSTRATED SOURCE- 
BOOK: 200 pages Kits and Plans for Every Type Aircraft plus 
all the materials and supplies needed. $12.95 plus $4.50 S H 
to: AEROCR AFTER, 940 Adams *G(9) Benicia. CA 94510. 
(707) 747-1509 8-4 PST Visa/MC 

A1RBOATS, Hovercraft. Airdrives. Propellers, Hulls, En- 
gines Plans. Accessories. Catalog $5.00. Arrowprop, Box 
610M. Meeker. OK 74855 

LEARN To Fly Radio Controlled Airplanes! Complete 
Catalog $3.00. Airplane Factory. 1880 Pineview. Mandeville. 
LA 70448 

(Continued on next page) 



M/lACnON, HANG GLIDING 

(Continued from preceding page) 

COMPLETE Guide To Homebuilt Helicopters. $7.95. H-C 
Guide Publishing, Box 50485, Midwest City. OK 73140 

CUT COST OF FLIGHT TRAINING! SAVE THOUSANDS 
OF DOLLARS! (208) 466-1001 



upas 



SECRETS of UFO propulsion explained in video by expert 
$25. Free UFO video catalog. ARC. 11012 Ventura Blvd.. 
#134-A, Studio City, CA 91604. 



HOVERCRAFT 



QUIET New Fast Hovercraft. Catalog $2. Box 281 M. 
Cordova. IL 61242 



HOVERCRAFT plans. 3 to !60hp Information. $5 (refund- 
able). Sevtec, Box 846, Monroe. WA 96272 

PLANS, NEW DESIGN! Segmented Skirt. Integrated Lift 
Trust System. Information $2.00 - Donald Couture, CP.. 25 
Cartierville. Montreal. Canada H4K 2J4 

INFORMATION about dealerships, kits. VW Plans $11 
Neoteric. Box GPO 2438, Melbourne. Australia. 



CB-5, RAPK3 & HAM EQUIPMENT 



SECRET SCANNER FREQUENCIES! FEDERAL AGEN- 
CIES, SURVEILLANCE, POLICE, MORE! FREE CATALOG! 
CRB, BOX 56, COM MACK, NY 11725 



POLICE-FIRE SCANNERS. CB's. MARINE 2WAY. ANTEN- 
NAS. HPR, BOX 19224PM, DENVER, CO 80219 

CB MODIFICATIONS! Frequencies, sliders, FM. amplifiers, 
books, kits, repairs, high-performance accessories. Catalog 
$2. CBCI, Box 31S00M, Phoenix. AZ 85046 

RADIO'S CLOSE OUT MODELS FACTORY REBUILT RA- 
DIOS SPEAKERS AT LOW LOW PRICE. FOR MORE INFOR- 
MATION SEND SELF ADDRESSED STAMPED ENVELOPE 
TO: GW, 125 CABOT COURT, HAUPPAUGE, NY 11788 



ELECTROMCS 



SURVEILLANCE/COUNTERSPY, PROTECTION! Guaran- 
teed Lowest Prices! Catalog $5.00. Protector. Box 520294-M. 
Salt Lake City, UT 84152 (801) 487-3823. 

BUGGED? PHONETAPPED? Free Catalog Counter-Sur- 
veillance Equipment tells you Fast! 1-800-732-5000 

SURVEILLANCE - COUNTERSURVEILLANCE - WE HAVE 
EVERYTHING! Catalog $5.00 PEP. Box 930024-M, 
Norcross. GA 30093 

ULTIMATE SURVEILLANCE COUNTER MEASURES 
NIGHTVtSION EQUIPMENT CATALOG $4.00. SPYMART, 
P.O. BOX 340-M, MOREHEAD CITY, N.C. 28667 

ULTRACOVERT PINHOLE MICROVIDEOCAM! 10 Mile 
Video Transmitters, More! Affordable Microvideo Catalog. 
$3.00. SUPERCIRCUITS. 13552 Research Blvd. <?B-2. Austin, 
TX 78750 



COMPUTERS & SOFTWARE 



FREE CATALOG-ON-DISK. IBM Compatible Shareware 
ASP Approved Vendor. Buster Software 1-800-598-7238 

COMPUTE THIS! Build your Personal computer. Learn 
while saving hundreds. Complete Details $9.00. QPS. 2221 
Peachtree RD., Suite D-214. Atlanta. GA 30309 

LEARN COMPUTER BASICS! Hardware, software ex- 
plained. BONUS quick references! $7.00-Guaranteed. XTS 
International. PM194. Box 77502. Seattle. WA 98177 

FREE CATALOG-ON-DISK! Thousands of IBM-compati- 
ble shareware programs. State disk size. RJM 

Technologies(PM). Box 37347. Milwaukee Wl 53237-0347 

DIRECTORY 100- Sources of Public Domain, Freeware 
And, Shareware Software. Including CO-ROM. Graphics. 
Games, Utilities. Adult, etc $2.00 PVCOMP. P.O. Box 359A. 
Stottville. NY 12172-0349 



SATELLITE -TV 



SUPER LOW PRICES. FREE U.S. -INTERNATIONAL CAT- 
ALOG. SATMAN 800-472-8626 

FREE DETAILS! Satellite systems, upgrades, program- 
ming. ORBITEK, Box 264-M1, Bohemia. New York 11716- 
0264. 1-800-669-4728. 1-516-589-1292. 

FREE Catalog - Lowest prices world wide. SKYVISION, 
1022 Frontier, Fergus Falls, MN 56537. 1-800-334-6455. 



STEREO, CASSE] Ffc TAPES. ETC. 

MECHANICAL ENQMEEERS AROUND TOWN - New- All 
Engineer Folk-Rock Demo Tape- $6- Help Support Tuition - 
POB 82SVS. Binghamton. NY 13903. 



TV AND VIDEO EQUIPMENT 



SCRAMBLING NEWS. Cable and Satellite turn-ons. by- 
passes No equipment sales Free catalog. Voice/FAX 716- 
874-2088 



CABLE TV EQUIPMENT 



CABLE DESC RAMBLERS! Build your own Descrambler 
for LESS than $12 00 in SEVEN EASY STEPS! RADIO 

SHACK Parts List and FREE Descrambling Methods that 
COST NOTHING To Try, Included Send $10.00 to. 
Information Factory. Dept. 2, P.O. Box 669, Seabrook. Texas 
77586. For CCD's 1-713-922-3512 Any Time! 



PREVENT DESCRAMBLER DAMAGE DON'T BITE THE 
BULLET! Snooper Stopper Data Blocker $34 95 Video 
Connections 1-800-925-9426 



CABLE DESCR AMBLERS!! Jerrold. Scientific Atlanta, 
Zenith. Pioneer. We offer competitive prices, experienced 
representatives and best service around! PREMIER 
CONCEPTS, (800) 977-3643 



CABLE EQUIPMENT PIONEER, SCIENTIFIC ATLANTA, 
ZENITH GENERAL INSTRUMENT CALL (800) 765-4124 



"BULLET' BUSTER. Electronically shield your cable box 
$19.95 + $3 S&H. Electroman, (504) 482-3017. 



CABLE Test Chips. Puts cable box into full service mode! 
$29.95 to $59.95. 1-800-452-7090. (310) 902-0841. 



CABLE TV DESCR AMBLERS NOBODY BEATS OUR 
PRICE! Quantity Discounts 24 Hour Shipping - All Brands 
Call V.C.I. 1-800-677-0321 



"CABLE T.V. CONVERTERS" Jerrold » Zenith, Pioneer. 
Oak. Scientific Atlanta. And Many More. 12 Years Experi- 
ence gives Us The ADVANTAGE. VISA MC, AMEX. COD. 
Advantage Electronics, Inc. 1-800-952-3916, 1 125 Riverwood 
Dr.. Burnsville. MN 55337 



CABLE TV CONVERTERS DESCR AMBLERS. 2 year war- 
ranties on Jerrold, Zenith, Tocom, Scientific Atlanta. We 
service most converters. Money back guarantee. NATIONAL 
CABLE SERVICES (219) 935-4128. 



DESC RAMBLE CABLE With Radio Shack R.F. Modulator 
Add Simple Circuit Instructions $8.00. TELCOM PO B. 
832M1. Brusly, LA. 70719 



CABLE TV CONVERTERS & DESCRAMBLERS PER- 
FORMANCE ELECTRONICS has what you need! Quality 
Cable Equipment at the lowest prices guaranteed! Knowl- 
edgeable and professional sales representatives who are 
ready to help you! Call us today for your FREE CATALOG! 
PERFORMANCE ELECTRONICS, INC. 1-800-815-1512. 



CABLE DESCRAMBLERS And Test Aids All Models Avail- 
able. 10 Years Experience. 30 Day Money Back Guarantee. 
Zenith ST- 1 600 - $199.00 CALL FOR PRICE VISA MC Discov- 
er 800-256-2880. 



SUPER CABLE TV TURN-ON CHIPS ". Provides Full 
Service Activation FACTORY DIRECT!! EXCELLENT IN- 
STRUCTIONS! Jerrold Tocom Zenith Scientific Atlanta 
CALL NOW!! MASTER COMPONENTS (800) 233-0570. 



CABLE TV converter box turn-on test. They will stay on 
until you're done testing. Lowest pricing available. TAZ 
Electronics. Wholesale distributors have the chips. 1-800- 
800-8532 or 1-800-800-9521. 



CABLE CONVERTERS, ACCESSORIES BELOW WHOLE- 
SALE! Immediate delivery from giant stock! COD orders 
only. 1-800-995-1749 



CAMPERS A TRAEERS— KITS, PLANS 



172 TRAILER PLANS Motorcyele, Utility Car. Construc- 
tion—Strong, Streamlined. Easily Built. Catalog $4.00. (Re- 
fundable). Tag-Along. Box 15107. Salem. OR 97309 



BUILD YOUR OWN CAMPER - Travel Trailer - Fifth 
Wheeler - Motorhome - Pickup Cover. Plans - Patterns - Kits - 
Catalog $1. Glen-L. 9152 Rosecrans, Box 1804/RV4. 
Bellflower. CA 90706. 



BOATS, OUTBOARDS, TRAILERS, A 
KITS 



PRECUT BOAT KITS - PLANS - PATTERNS - AMERICA'S 
LARGEST SELECTION - 6770' - Powerboats - Sailboats - 
Trimarans • Dinghies - Houseboats - Hydroplanes - Tunnel- 
hulls - Duckboats - Canoes/Strippers - Kayaks - Dories - 
DISCOVER no dryrot epoxy boatbuilding - HUGE ILLUS- 
TRATED CATALOG $3.00 (Airmail $5.00). Book "Amateur 
Boatbuilding ", $6.00. - Free Epoxy/Fiberglass/Supplies Cat- 
alog - CLARKCRAFT, 16-6 Aqualane. Tonawanda, NY 14150 



POWERED Ice Boat All Wood 70 MPH Easy Build Informa- 
tion $2.00, Plans $27.00. Ice Screamer. Box 777. Hallstead. 
PA 18822 



BOAT PLANS • PATTERNS - KITS - Unsu rpassed selection 
- 7"/55' - Canoes - Kayaks - Hydroplanes - Rowingboats - 
Duckboats - Dories - Powerboats - Sailboats - Houseboats. 
Quick/simple Stitchenglue. Tremendous savings! 168-page 
DESIGN BOOK - $4.00. Includes Free "Boatbuilding Sup- 
plies" catalog. "Epoxy Manual" $2. GLEN-L, 9152 
Rosecrans. Box 1804/PM4. Bellflower. CA 90706. 310/630- 
6258. 



MERCURY - FORCE - EVINRUDE — NEW 1992 Bargains 
... All Sizes . . . $2.00 handling . . . Scott McCulloch parts . . . 
Eleetra Marine. 610 Merrick Road. Lynbrook, New York 
11563. INFLATABLES. 



INTERESTED 
IN CLASSIFIED ADVERTISING? 
READ POPULAR MECHANICS Latest Edition of "TIPS ON 
HOW TO MAKE MONEY THROUGH CLASSIFIED ADVER- 
TISING". This Informative 24-Page Booklet Will Show You 
The Do's And Don'ts of Classified Advertising And How You 
Can Make It Work For You. So Order Today. Only $1 .00 Plus 
You'll Receive A $2.00 Coupon Refundable With Your First 
Order Send To: POPULAR MECHANICS CLASSIFIED, Dept. 
SG, 250 W. 55th Street, New York, NY 10019 



BATTERgS, ALTERNATORS 



DIRECTIONS For Care And Feeding Of Nicad Rechargea- 
ble Batteries Or What The Manufacturers Don 't Or Won't Tell 
You. For Free Information Send SASE To: DW Hanley, P 0. 
Box 1240. Loxahatchee. FL 33470 



ENGINES, MOTORS 



ENGINES • Briggs. Kohler. Others - HUGE DISCOUNTS! 
Catalog $2. Engine Mart, 2642 Newfound. Merritt Island. FL 
32952 

NEED HELP Figuring the Cost of your Advertisement?'' 
Call us at 212-649-3167 or send us a FAX (2 1 2-586-5562) and 
we II FAX Back with a Price Quote 



TOOLS FOR SALE 



BOLTS, SCREWS, TOOLS. WHOLESALE, DIRECT. Guar- 
anteed. Catalog $2.00 (Refundable). Camelot. Dept. 44. Box 
65. Bristol, Wisconsin 53104 



MACHNERY, TOOLS & SUPPUES 



CAMCORDER ATTACHMENT copies 35MM slides to 
Video Tapes. $16.95 800-52-^6954 Peters, 1201 Sandbar 
Ferry Road. Beech Island. SC 29641 



GUNSMITH'S! Up-Date Your Shop Complete Catalog 
$1 .00. Blue Ridge. Box 536-V. Hurricane. WV 25526. 800872- 
6500 



MACHINE Shop Project Plans. Send SASE: 4930 43rd 
Avenue North. St. Petersburg. FL 33709-5502 

FOUNDRY SETS Supplies. Brochure $1.00. Pyramid 
Products. 85357 American Canal Rd.. Niland. CA 92257. 
(619) 354-4265. 

LATHES - INDUSTRIAL HOBBY FROM $390.00, METALS, 
SUPPLIES. CATALOG $2.00. CAMPBELL TOOLS CO., 2100- 
D SELMA RD., SPRINGFIELD, OHIO 45505. 1-513-322-8562. 



4 METAL Cutting Lathe $125.40. Taig. 12419 Nightingale. 
Chandler, AZ 85249 



BANDSAW BLADES, Any Size Free literature King Saw, 
6541 Tidewater Drive. Norfolk. Virginia 23509 



LUMBERJACK chain saw sawmills - power-feed Bro- 
chure $2.00. Brown Engineering. Box 40. West Point, CA 
95255 



ENERGY SAVING 



GARAGE DOOR WEATHERSEAL. Stops Drafts Perma- 
nently. Installs In Minutes. Free Package. Access, 158 
Wompatuck. Hingham. MA 02043. 



SOLAR & ALTERNATE ENERGY 



NEW! BUILD AMAZING LIQUID PISTON ENGINE from 
pipe fittings Easy plans. Free information. ABCO Box 306- 
M1. Seminary. MS 39479 



FREE ENERGY! Fuel-less motors and generators H&A, 
2REPM. Bowling Green. MO 63334-9350 



SOLAR COLLECTORS YOU CONSTRUCT. Send Stamp 
10909-PMX Hayvenhurst, Granada Hills. CA 91344 



FREE Hot Water From My Heat Collector Constant 140 
Gallons. Pictures & Information $4.00. Sunergy Co Rt 2. 
Box 127G. Bay City. TX 77414 



HOME CRAFTSMAN 



FURNITURE Plans Over 300 Plans Of Furniture And 
Woodworking Projects. Catalog $3.00. Vines. Box 650. N. 
Chelmsford. MA 01863 



WOOD, WOODWORKING 



PROFESSIONAL finish everyone dreams of! Fool-proof, 
one-step, process developed from experience. Detailed 
brochure $1.00. LSASE: Woodshed. 705 Story. Boone. IA 
50036. 



JANUARY 1 994 1 1 5 



PLANS. BtUEPWIMTS. PROJECTS 



RECYCLE Plastic Grocery Bags By Making Wooden Trash 
Bag Holder! Plans S3 00 LSASE CISCO ENTERPRISES, 

Dept. P-3. Box 347300, Parma, Ohio 44134-7300. 



WALL MOUNT TOOL STORAGE SYSTEM Easy to build 
Holds all your hand tools. Free details Send SASE. KD. Box 
996, Sound Beach, NY 11789 



PVC PICNIC TABLE PLANS Send $5 00 & SASE. Howie 
Enterprises. Inc., 2047 E Old Camden Rd . Hartsville, SC 
29550. 



HOT TUB complete plans to build your own. Wood 
construction, expoxy sealed. From first cut, to sealing, to 
plumbing and heating. $14.95 Send to J&M Tubs. Box 166. 
W. Grant Rd Middleton, Ml 48856 



DREAM CASTLE Children's Wooden Playcenter Plans. 
1-800-49DREAM $9.95 & $1.50 S H Mastercard VISA 



OUILT Rack. Classic design superior to typical craft-look. 
Plans $5.00 Woodshed. 705 Story, Boone. IA 50036. 



TANDEM Bike - Easy To Build, Lots of Fun. Plans $10 95. 
Tandem, Suite 155. 2315 Whirlpool Street, Niagara Falls, NY 
14305 



POR THE HOME 



"INCREDIBLE" Ladder 6' A-frame Foldaway Fits Behind 
Door. OSHA Approved. A Must For Home Or Apartment 
Dwellers With Little Storage. Send SASE For Free Color 
Brochure. M&J Mailworks. P.O. Box 12124, Hauppauge, N Y 
11788 



HOUSE PLANS 



HOUSE PLANS for low cost homes. Catalog $3.50. EHP 
1223 Lawrence Avenue. Eddystone, PA 19022 



FIBERGLASS 



FIBERGLASS! DIY with MOLDING VIDEO $34 95 BASICS 
VIDEO $24.95 or both for $49.95 plus $4.50 S&H. FREE 
CATALOG, technical assistance Since 1957. Fibre Glast 
Developments. 800-821-3283 



PLASTICS 



CASTOLITE Liquid Plastics. Crystal clear, colors For 
casting, embedding, coating, fiberglassing. repairing and 
reproducing with our Mold Making Supplies Catalog $2.00. 
CASTOLITE, Dept. 94A/PM. 4915 Dean. Woodstock. IL 
60098. 



RUBBER, plastic compounds, techniques, sources. Free 
information: Castcrafter. Box 16586 (A1). Memphis. TN 
38186-0586 



AIR CONDITIOMNG & HEATING 



SAVE Up To 70% on central, new. high-efficiency heat 
pumps, oil, gas. electric furnaces. Full Factory Warranty- All 
Major Brands 1-800-730-3777 



DO IT YOURSELF 



MODERN ARROWHEAD Making Information $1.00 
Commons. Box 501 2-M. Central Point. OR 97502 (503) 664- 
1651. 



WRITE & SELL "HOW TO BOOKS" Make Money With Any 
Subject! Complete Illustrated Money making course. FREE 
INFORMATION. BOOKS, 522 Myrtle. Arlington. Texas 76018 



UPHOLSTERY TRAINING VIDEOS. Free Brochure, VUE. 
Box 128PM, El Verano, CA 95433, 800435-3493. 



UPHOLSTERY - Make Money, Save Money - Step By Step 
Video. 1-800-257-1143. 



PAINT Your Bathroom Like Professionals. Mask, Roll, 
Spray. Booklet $6.00 B. Brand, 913 South 870 East. 
Springville, UT 84663 



BELT BUCKLES for coins, stones, jewelry mountings, cut 
stones, clock works. Wholesale catalog $1 00. Eloxite. Box 
729. Wheatland, Wyoming 82201 



AT POPULAR MECHANICS WE LIKE TO MAKE IT EASY 
FOR YOU. YOU CAN CALL OR FAX IN YOUR ADVERTISE- 
MENT AT ANY TIME. ALL WE NEED IS A CREDIT CARD TO 
CHARGE IT TO. ASK FOR DOROTHY NOLAN. (212) 649- 
3167. FAX (212) 586-5562. 



BUMPER STICKERS 



BUMPER Stickers: Your personal message seen by thou- 
sands. 2 lines. 26 letters. Send $5.00 each. Free details. 
BRINCO-S. Box 401092. Hesperia, CA 92340 



II 6 POPULAR MECHANICS 



ARTS, CRAFTS. SUPPUES 



GETTING Started in Stained Glass.'' $1 00. Whittemore. 
Box 2065T. Hanover. Mass 02339 

CLOCK WORKS, beading supplies, rockhound supplies, 
belt buckles, cut stones. Whosale catalog $1.00. Eloxite, Box 
729, Wheatland, Wyoming 82201. 

MINI-Ouartz Clock Movements as Low as $1.75! Posters, 
epoxy. videos, kits - over 2000 items! Color wholesale 
catalog $3.00 (credited). Steebar. P.O. Box 463-P. Andover. 
NJ 07821-0463. 

NEON ART Create Money Making Projects Home Busi- 
ness Van'Auto. Fua Profits. FREE INFORMATION. 522 

Myrtle. Arlington, Texas 76018 



MODELS, MODELS SUPPLIES 

STEAM ENGINE KITS power models at savings to you! 
Send $2.00 for catalog. PM Research. Inc. Dept. 7. 41 1 0 Niles 
Hill Road. Wellsville. NY 14895 



TOYS, GAMES, KITES, PUZZLES, 
NOVELTIES 



FREE Catalog — Gags, Tricks. Jokes. Toys. Smartcon 
Miller-PM. 6036 West Lawrence. Chicago. Illinois 60630 

GENUINE RATTLESNAKE FANG - $3.00. GENUINE 
SHARK TOOTH NECKLACE - $5.00. ODDITIES. CATALOG - 
$1.00. WORLD RARITIES, BOX 70PM-134, REDONDO 
BEACH, CA 90277 

SUPER CHESS. New Complex Version of Popular Game. 
$20. Hagland Enterprises. 3420 Juneway. Baltimore. MD 
21213 



MAGK TRICKS, JOKES, 
VENTRIjOQUSM 



PROFESSIONAL Magic! Huge Catalog, over 1.000 Tricks 
& Books. $4.50. Hank Lee's Magic Factory. Dept. PM1. 125 
Lincoln Street. Boston Massachusetts 02111. 

101 BETS YOU CANT LOSE! These Are Good! $5.00. 
David Roth. 310 East 12th Street #2D, New York. NY 10003 

FREEI World s Leading Novelty Catalog 1600 Jokes. 
Tricks, Science, Sports. Hobbies. Johnson-Smith. F-01. 
Bradenton. FL 34206-5500 

VENTRILOQUIST Supplies, Instruction. Information 
FREE! Dummy Catalog $2 00. Maher, Box 420-PM, Littleton, 
Colorado 80160. 



ANTIQUES, REUCS, ETC. 



FREE List to Serious Collectors. 300.000 Indian Artifacts. 
Spears, Pots. 50.000 Minerals And Fossils. Caddo Trading. 
Box 669. Murfreesboro. Arkansas 71958 



STAMP COLLECTING 



50 US Mostly Commemoratives 50c NO APPROVALS. 
Gibson, Box 471, Williamstown. NJ 08094-0469 

U.S.A. 500 different $5.00. Free catalog. Michael Oyach 
Box 112-PM, Dunkirk. NY 14048 

PENNY Stamp Approvals, Regardless Catalog. Kloster, 
18289 Bunny, Jamul, CA 92035 

1,000 STAMPS, $2.95. Guaranteed Worth Over $30 at 
International Catalog Prices! All-Different 55 Countries! 
Money Back. Other stamps to buy or return. Kenmore OM- 
919. Millord. NH 03055 

FREE Giant Bargain Stamp Catalog, Full Of All The Latest 
Offerings On Worldwide Stamps. Accessories And Supplies. 
Baseball Cards. Postcards And Banknotes. Plus You'll Re- 
ceive Stamps On Approval. Buy Only What You Like, Return 
Balance. Satisfaction Guaranteed. Jamestown Stamp 
Company, Inc., Dept. E14PM, Jamestown. NY 14701-0019 

OLD U.S. stamps on approval. Sherman. Box 15355E, 
Philadelphia. PA 19111 

FREE sample plus catalog. Jetferies, 3480 Middlebelt, 
West Bloomfield, Ml 48323 

50 DIFFERENT Old U.S. between 1861 and 1939 -$1.00. Ed 
Roush, Box 3734, Mansfield, Ohio 44907. 

ISRAEL 1 5 Different 10c Approvals. Sam Chazen. Box 666, 
Delray Beach, Florida 33447 

300 Breathtaking Stamps-25 Countries. Only $1.00 with 
latest bargains and sensational approvals. NeoTrends. Box 
982F. Toronto, Canada M4Y 2N9 

100 USA Commemorate $1 .00 with Approvals. Kenos, 1 18 
SE Whitmore, Port Sa it . ; . J4*j4 

111 Mint $7.52. Pairs $6.98. Melville King, 330 Alexander. 
Kamloops. B.C., Canada V2B 3R3 



RE UPHOLSTERING VDEO TAPES 



LEARN to re-upholster! with videos. Tomlen, P 0 Box 
93M, Mayo. MO 21106. (410) 956-4225. 

MUSIC INSTRUCTIONS & INSTRUMENTS 



INSTRUMENT Kits! Build Appalachian and hammered 
dulcimers, banjos, mandolins; even harps, harpsichords. 
Free Catalog. PM Hughes, 4419 West Colfax, Denver, CO 
80204 



ACCORDION Top Brands. Cordovox. Buy direct Tremen- 
dous Discounts. Trades accepted. Free brochure PM, 
Accordion-O-Rama Inc.. 307 7th Ave.. New York. NY 10001 . 
Phone 212-675-9089 



ACCORDIONS, CONCERTINAS, Button boxes, new, used, 
repairs, trades, credit cards Castiglione. Box 40S, Warren, 
Ml 48090. Catalogs 313-755-6050—800-325-1832 



LEARN GUITAR, PIANO, other popular instruments by 
video! Free catalog: BMC-P1, Box 21612. Chattanooga. TN 
37424. 



EDUCATION & INSTRUCTIONS 



FIVE Steps To Inventing Booklet Jump Start Your Produc- 
tive Abilities! Follow This Instructional Guide To Develop 
New Or Old Ideas Into Useful Products Or Services. Written 
by an experienced inventor who has already received Six 
Patents From The U.S. Patent Office Using These Same Five 
Steps. Send $5.95 (Postpaid) to: Academic Packs Company, 
5700 Lincoln Avenue, Lanham, MD 20706-4728 



TERMPAPER assistance 19.278 papers available! 306- 
page catalog — rush $2 00. Research. 1 1322 Idaho. #206MK, 
Los Angeles 90025. Toil-Free Hotline: 800-351-0222 
(California: 310-477-8226) 



LEARN TO BARTEND.... 1-800-466-0200 Now Only 
$1998. An instructional video: over 80 recipes & set-up. 
stocking, pouring techniques & terminology to master bar- 
tending for hosting parties or potential career No expensive 
schools' MCVISAAMEX'Discover. 



LOCKSMITHING, Universal School ot Master. Correspon- 
dence and Shop Training. Box 214652PM. Sacramento. CA 
95821 



PARALEGAL GRADED CURRICULUM. APPROVED home 
study. Affordable. 100 years experience. Free catalog 800- 
826-9228. BLACKSTONE SCHOOL OF LAW, P.O. Box 
871449, Dept. PM, Dallas, TX 75287 



FREE VIDEO External BA/BS. MS'MBA, PhD LAW Ac- 
credited, financial aid, (800) 688-3542 LaSalle University. 
Dept #617. Slidell, LA 70459-2000 



SEEKING Jesus. Wash: JN 3:9. 1709 Fredericksburg Ave.. 
Lakeland. FL. 33803 



DISCOVER The Secret Of Successful Auction Buying. 
Guide Reveals How. $3.00. Home Endeavor. Box 59372- 
PM03. Pittsburgh, PA 15210 



FULLY APPROVED UNIVERSITY DEGREES! Economical 
home study lor Bachelor's. Master's. Doctorate. FULLY 
APPROVED by California State Superintendent of Public 
Instruction. Prestigious faculty counsels for independent 
study and life experience credits (5,000 enrolled students, 
400 faculty) Free information — Richard Crews. M.D. 
(Harvard). President Columbia Pacific University. Dept. 
2E81, 1415 Third St.. San Rafael. CA 94901: 800/227-0119 
(California: 800/552-5522) or 415/459-1650. 



NONRESIDENT UNIVERSITY DEGREES. Bachelor s. Mas- 
ter's, Doctorates. Accredited, inexpensive, fast. Credit for life 
experience. Free sixteen page booklet Dr John Bear (800) 
8354535 



NEED a Scholarship? Billions ot unclaimed dollars from 
Private Sectors. Financial Aid for College, P.O. Box 1 327- PM 
Medford. OR. 97501. (503 734-5605). 



CONTROL the hyperactive child!! Finally. M ed tells how. 
Booklet. Send $15.95 to: CEC. P.O.B. 2941-PM, Camden. NJ 
08101 



FREE DEGREES! COUNSELING. METAPHYSICS, HYP- 
NOTHERAPY, SPIRITUAL, MINISTERIAL! P.U.L.C.. Box 

276265-M Sacramento. CA 95827 



SCHOOLS 



HIGH SCHOOL AT HOME, NO CLASSES. LOW MONTHLY 
PAYMENTS. INFORMATION FREE. EST. 1897. CALL 1-800- 
228-5600 OR WRITE AMERICAN SCHOOL, DEFT. #345, 850 
E. 58TH ST., CHICAGO, IL 60637 



HELP WANTED 



TOP Pay! Program Guaranteed! Assemble easy products 
at home 1 -800-377-6000, Ext. 7030. 



EASY Work! Excellent Pay! Assemble Products At Home. 
Toll Free 1-800-467-5566 Ext. 5038. 



EARN $1,000 WEEKLY with your personal computer! 
Begin NOW! Free details. J R. Divirgilio. P.E., M.S.. 5413 
Manchaca Road #236. Austin. Texas 78745 



(Continued on next page) 



HELP WANTED 

(Continued from preceding page) 

HOMEWORKERS needed! Electronics. Computer, Crafts. 
Clerical, and more. Send S.A.S.E.: Zellers. 1001 (P) East 
Maple St.. Lebanon. PA 17046 

FREE LIST, OVERSEAS Stateside Jobs. ZINCPO, Box 585. 
Dearborn. Ml 48120 



HOME Typists, PC users needed. $35,000 potential. De- 
tails. Call (1) 805 962-8000 Ext. B-20024 



NEW PRODUCTS 



WRITE IN THE DARK PEN THAT LIGHTS Perfect For 
Students, Campers. Policemen. Etc. Si 0.95 & S/H $4.20 
FREE CATALOG. Shaker's Mail Order. 445 King Road. 
Cambridge. NY 12816 



HEADACHES? DROWSINESS? Detect HARMFUL levels 
of CARBON MONOXIDE in your Home. Vehicle, or Work- 
place Free information. Vapor Dosimeter $14.99. Fire 
Central. 13314- 122 Ave., Edmonton. Alberta T5L-2V5. 



COMPACT Disc Clock Send $19.95. CDN Karcolak Audio. 
4331 Shelbourne St.. Victoria. B.C.. Canada V8N 3G4 



SAVE S10O s ON FUEL BILL! New fuel oil treatment 
revealed! Free Details YODER & CO 29495 CR. (Dept A-1) 
Nappanee, IN 46550 800-835-2246 Ext. 183. 



FOR INVENTORS 



PATENT AND DEVELOP Your Invention. Registered Pat- 
ent Agent and Licensed Professional Engineer. Send for 
FREE PATENT INFORMATION Every Inventor Should Have. 
Richard L. Miller, 12 Parkside Drive. Suite-M. Dix Hills, NY 
1 1746-4879. (516) 499-4343 



PATENT IT ECONOMICALLY! Free details Licensed since 
1958. Raner Associates, 2008 Fondulac, Richmond, VA 
23229. 



INVENTORS! Can you patent and profit from your idea? 
Call AMERICAN INVENTORS CORP. for free information. 
Serving inventors since 1975. 1-800-338-5656. 

PATENTS to LICENSING Former Director Marketing Na- 
tion's Largest Patent Law Firm FREE INFO 202-686-4772 

SUCCESSFUL Inventors Have Written How To Books Free 
Info. Karmin. 21 Parsons, 11550-4712 

INVENT something? ESI Inc. has industry contacts who 
want new inventions Free info . . . 1-800-547-7885. 



PATENT SEARCHES, FREE DETAILS. PATENTFINDERS, 
SUITE 18S-C, 3220 N STREET, N.W., WASHINGTON, O.C. 
20007 



ACCUSEARCH Specializes in Thorough. Prompt. Inex- 
pensive Patent Searches. 1-800-999-5498. 

REGISTERED PATENT ATTORNEY. D A Kettlestrings 
Free Information. 1-800-966-7577. 



INVENTORS-NEVER SEND IDEAS TO STRANGERS! 
AVOID RIPOFFS - SAVE THOUSANDS' REVOLUTIONARY 
PROTECTION MARKETING METHOD! NONPROFIT ORGA- 
NIZATION. FREE INFORMATION 24 HOURS: 1-800-846- 
3228 

FREE INVENTION PACKAGE Davison & Associates offers 
customized development. Patenting, and Licensing. Proven 
Results: 1-800-677-6382. 

INVENTORS DIGEST. America's Only Inventors' Maga- 
zine. $22/year. Satisfaction Guaranteed. 1-800-838-8808 

BORSARI & ASSOCIATES provides PROFESIONAL pat- 
ent searches & applications. Registered patent attorney 
guarantees CONFIDENTIALITY and SUPERIOR SERVICE. 

Located next to Patent Office. Call 800-225-2462 for free 
information packet. 

PHL™ PATENT HOTLINE BBS (619) 723-4413. Use IBM 
computer, set modem to 8N1. World s largest database of 
manufacturers seeking new technologies. 

INVENTORS: utilize The Logical Process " to PROTEC- 
TION and potential PROFITS. FREE ADVICE. Your first slep 
is important We have a database of 7 i million companies to 
CREATE OPPORTUNITIES FOR OUR CLIENTS. APSI 
Washington DC 800-458-0352 



INVENTORS Don't Be Fooled - Call Our Inventors Club 
1-800-466-1793. 



LEARN how to offer you r invention for sale or license. Free 
booklet outlines procedures, royalty rates, requirements. 
Kessler Sales Corporation. C-5-FI-4. Fremont. Ohio 43420. 



FREE help for inventors! No charge for protection forms 
and information kit. Affiliated Inventors Foundation. 1-800- 
525-5885. 



INVENTIONS, ideas, new products We submit to industry. 
Call 1-800-288-IDEA. 



INVENTIONS WANTED 



INVENTIONS DEVELOPED & MARKETED. Licensed Pro- 
fessional Patent Engineer. U S Patent Office Former Exam- 
iner. Manufacturers Representative Patmart, Suite 702PM. 
Woolworth Bldg., New York. NY 10279. 



FREE Information Packet! Professional Patenting and 
Marketing Services New product ideas with prototype or 
schematics preferred: but not required. Concept Network: 
(800) 835-2246 Extension 197 



SAVE Thousands Link Your Idea With Manufacturers In 
60 Days! Arizona 602-949-8758. Texas 214-638-221 1 

PATENT WORK Bartered For Percentage Of Your Inven- 
tion. Patent Agent/ Engineer/Award-Winning Designer. Con- 
fidential Evaluation Call DaVinci Design: 713-649-IDEA. 

HONGKONG factory needs several new products for their 
oversea buyers. Send product ideas for royalty evaluation. 
Can produce exclusively. Hongkong Plastic Metal Products 
Company, Box 69627, Kwuntong. Hongkong. 

INVENTORS: Free information on offering your invention 
for sale. Kessler Sales Corporation. C-5-I W-4. Fremont. Ohio 
43420. 



REAL ESTATE 



COUNTRY REAL ESTATE CATALOG— United National's 
NEW catalog features over 200 pages of the best country real 
estate bargains across America! Wilderness lands & retreats, 
farms, ranches, historic homes, waterfront properties & 
more. Send $4.95 to: UNITED NATIONAL REAL ESTATE, 
4700-PM Belleview. Kansas City. MO 64112. Or call 1-800- 
999-1020. Visa MC accepted. 

GOVERNMENT HOMES from $1 (U repair). Delinquent tax 
property. Repossessions. Your area (1) 805-962-8000 Ext. 
GH-20024 for current repo list. 

NORTHERN IDAHO, 5-10-20 ACRES. Beautiful Northwest 
forest and lake country. Hunting, Fishing, Recreation. Re- 
tirement. FREE brochure NATIONAL ASSOCIATED 
PROPERTIES, 1111-ME Sherman, Coeur d'Alene, Idaho 
83814. (208) 664-8161. 



GOVERNMENT LANDS 



GOVERNMENT Land now available for claim. Up to 160 
acres/person. Free recorded message: (707) 448-1887. 
(4KZ3) 



BUY IT WHOLESALE 



BELTS, Buckles. Hat Tacs. Jewelry, More. Complete line 
fast sellers. Big Profits Complete dealer set up Color 
catalog $1 .00. Anchor. Box 3958-PMR. North Providence. Rl 
02911 



PRINTING PRESSES, RUBBER STAMP 
OUTFITS 



RUBBER Stamp Makers. Letterpress Printers Supply Cat- 
alog. $2.00 Deductible. Acme/Star. 1720 N. Marshtield, 
Chicago 60622 

BARCO Printers Type Or Rubber Stamp And Foil Stamp- 
ing Catalog. $2.00 Each Refundable. Box 1011P, 
Bensenville. 601064011 



TYPE for printing and stamps. Catalog $2.00 deductible. 
Quaker City Type. R.D. 3, Box 134, Honeybrook, PA 19344 

PRINTING Presses. Type Supplies List $1 .00 Turnbaugh 
Supply. Mechanicsburg. PA 17055 



CLOCKS, WATCHES, OLD GOLD, 
JEWELRY 



HIGHEST CASH for Gold. Jewelry, Gold Teeth. Rings. 
Diamonds, Watches. Silver. Platinum. Mail Articles Today. 
Free gift with Information. Chicago Gold & Precious Metals. 
10 South Wabash, Dept. 558. Chicago, 60603. 

REPLICA Swiss Watches 18KT Goldplated! Lowest 
Prices! 2Y Warranty! (404) 682-0609 



CLOCK OWNERS - Save Costly Repairs. Oil Your Own 
Clocks. Kit Includes. Quality Clock Oil. Precision Oiler. 
Instructions. Send $7 00. R. Joplin • Certified Clock Maker. 
Box 594. Etna, CA 96027. 



TREASURE FINDERS 



TREASURE MAPS & CHARTS, in the Library of Congress 
26 pg. Manual $10. Universal Scandinavian. 2138 Broad 
Ripple Ave #218, Indianapolis. In 46220 



PROFITABLE OCCUPATIONS 



FREE information Starter & Alternator Rebuilding. Box 
422. Seymour. TN 37865 

PLASTERCRAFT . . . Profitable Home Business 3000 
Molds Available. Details. Lynnette. 6251C Mentpark. Mentor. 
Ohio 44060 

AT POPULAR MECHANICS WE LIKE TO MAKE IT EASY 
FOR YOU YOU CAN CALL OR FAX IN YOUR ADVERTISE- 
MENT AT ANY TIME. ALL WE NEED IS A CREDIT CARD TO 
CHARGE IT TO. ASK FOR DOROTHY NOLAN. (212) 649- 
3167. FAX (212) 586-5562. 



BUSINESS OPPORTUNITIES 



IMPORT-EXPORT opportunity, profitable world-wide, mail 
order business from home, without capital. We ship plan for 
no risk examination. Experience unnecessary. Free Report. 
Mellinger. Dept C2703, Woodland Hills. California 91367 

$225 DAILY "CHROME PLATING" Auto Parts Molorcy- 
cles. inexpensive, easy. (Free) information Chrome Plating. 
Box 2285. Waldorf. Maryland 20604 

LET The Government Finance your small business. 
Grants/loans to $500,000. Free recorded message: 707-449- 
8600. (KZ3) 

SELL Products And Services To Cities, Governmenls. 
Corporations. $1000s Possible From Your Home. $8.00. 
Compudata, Box 107, RR #1, Morris. Manitoba. Can R0G 
1K0 



WHOLESALE BARGAINS. Freebies. Giveaways by mail. 
Write: Wholesale. Box 51488-A. Ontario. CA 91761. 



VENDING Start Up Manual. Includes Forms With Discus- 
sions On Profitability $35.00 To: ECVSC. 2114 Jarama Court. 
El Cajon, CA 92019 

DISCOVER your mailorder millions! Enjoyable work! 
Thousands have! FREE DETAILS. HORIZON. Box 2684M 
Wichita, KS 67201-2684 



$200 DAILY Building PVC Garages. No Kidding! Write: 
Garages. 5061 Stone Trace. Stone Mountain. GA 30083 



WE'LL Pay You To Type Names And Addresses From 
Home. $500.00 Per 1000. Call 1-900-896-1666 ($1.49 mm 
18yrs.+) or Write: PASSE - XPM194, 161 S. Lincolnway. N. 
Aurora. IL 60542. 



REAL ESTATE APPRAISER CAREERS Home Study 
P.C.D.I.. Atlanta. Georgia. Free Literature. 800-362-7070 
Dept. RA127. 



MAKE YOUR DREAM COME TRUE. EARN $75,000 YEAR- 
LY REPAIRING CRACKS IN WINDSHIELDS AND PLATE 
GLASS. NOT REPLACING THEM. CALL 1 -800-826-8523 (US 
CANADA): THE GLASS MECHANIX. 4555 N.W. 103RD 
AVENUE. FT. LAUDERDALE. FL 33351 

MAKE homemade "How-to/opportunity" booklets. Mine 
have earned $436,097. Money never stops. Free information. 
Booklets. 507J Oak Drive. Friendswood, TX 77546 

HYDRAULIC JACK REPAIR MANUAL, CATALOG $10.00. 
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE, 
TEXAS 78520-4157 

LEARN Sewing Machine Repairing Men. Women. 
Lucrative Profits Gresslin Correspondence School. Box 
5104. Spencer, Iowa 51301. 

NEW! GROW EXPENSIVE PLANTS. SELL FOR 2,000% 
PROFIT. Free information. Growbiz, Box 306-M1. Seminary. 
MS 39479 

MAILORDER Books. 1.000% Profit. Selectco. Box 1140. 
Clearwater. FL 34617 

$500.00 FROM ONE SACK CEMENT! FREE Picture Proof. 
BRINCO, Box 401092-M, Hesperia. CA 92340 

$40,000 ON Vb ACRE! New Hydroponics - inexpensive, 
pleasant, practical! Free information. Robin's. Box 681804. 
Franklin, TN 37068-1804 

S1.000S POSSIBLE, FREE. Stamped envelope Progress. 
Box 93248-PM. Los Angeles. CA 90093. 

NEW! 2000% PROFITS - in Moldmaking/Casting. Free 
information. Castcrafter. Box 16586(M1). Memphis. TN 
38186-0586 

RECYCLE METALS. NO, NOT BEER CANS! Easy $458 
weekly! Free information Recycler. Box 681804. Franklin. 
TN 37068-1804. 

$2,000 DAILY From Your Telephone Answering Machine! 
I've made over $1,000,000 using mine! (303) 674-2219 
Recorded Details. 

RECYCLE) (AMAZING PROFITS MADE) Reconditioning 
Automobile Batteries! (Free) Information! Battery Outlet. 
Box 3300PM. Hickory. N.C. 28603-3300. 

(Continued on next page) 
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WORK DIRECTLY WITH 
REGISTERED PATENT ATTORNEY 
AND ENGINEER 
WITH thirty-two years combined engineering and patent 
experience. U.S. and international patent applications. PATENT 
and DEVELOP your idea with the experience ol an expert. Call 
or wnte for free CONFIDENTIAL DISCLOSURE, RECORD OF 
INVENTION and 148 PAGE BROCHURE. Introduction to Indus- 
try. Marketing Plans. Overseas Production. Prototypes and 
Research Readily Available Also specializing in Copyrights and 
Tademarks LESS THAN ONE HOUR FLIGHT TIME TO U.S. 
PATENT OFFICE— TOLL FREE FROM U.S. AND CANADA 
800-367-7749 or write MICHAEL I. KROLL Registered Patenl 
Attorney. U S Patent registration "26.755: 171 Stilrwefl Lane, 
Syossel. New Vbrk 11791 Outside USA (516) - 367-7777 - 
FAX: (516) - 692-2787. 



BUSINESS OPPORTUNITIES 

(Continued from preceding page) 

RECORD VIDEOTAPES ... At Home. $5,000 Monthly 
Possible. No Pornography. Free Details. Write: CMS Video 
Company, Dept. 17. 210 Lorna Square - #163. Birmingham. 
AL 35216 



$1804 MONTHLY Buy/sell used cars (spare-time) FREE 
Details. Autonet, 507 Oak Drive. Friendswood. TX 77546 

VINYL'S where the money is! Professionally repair, 
recolor furniture. Quick, easy. Two $20 jobs a day earns 
you $1,000 a month. Homes, cars, offices, restaurants. 
Start earning in a few days. Details free. VIP. 2007 Mon- 
trose. Chicago 60616 

DISTRIBUTE Unique Electronic Product Manufacturer 
Box 28307. Kenneth City. FL 33709 

$1 ,000 WEEKLY AIR TOOL REPAIRING. Free Details, Box 
534, Wichita Falls. TX 76307 



BIG PROFITS! REPAIRING WINDSHIELDS and plate 
glass. $70,000 yearly. Call 1-800-441-4527 for FREE details. 
Glass Technology. Inc., Dept 1P. 434 Turner Dr., Durango. 
CO 81301 



$392.00 From Square Foot Plywood. (Huge Demand) 
$1.00 (Refundable). Woodwin-PM. POB 859, Bridgewater. 
Mass. 023244859 



NEON, COURSE WITH FREE VIDEO! NEONICS, BOX 
4410, ARLINGTON, VIRGINIA 22204 



FREE CATALOG! 33 ways to earn money at home. Write. 
Key-Ways, Box 86884-PM1, Portland. OR 97286 

$1,000'S WEEKLY MAILING LETTERS. GUARANTEED! 

Free postage supplies Free details. Genisis, Box 040215- 
PM, Brooklyn, NY 11204 

MAKE money with your video camera. True financial 
steamroller.' Learn how. free: RSAP. PO Box 125. 
Noxapater. MS 39346 

EASY BUSINESS! EARN S1 000 weekly Free details. Write 
or send stamped, addressed envelope: TODCO. Box 12036, 
MerriUville. IN 46411-2036. 

MAILORDER OPPORTUNITY: Start profitable home busi- 
ness without experience or capital. Information free. Mail 
Order Associates, Dept. 585. Montvale. NJ 07645. 

MAKE MONEY Taking Pictures. Camera Ventures. Box 
771, Lamar. CO 81052-0771. 

1 ,000% PROFIT in mailorder reports with resale reproduc- 
tion rights. Free details. PRS, Box 31895, San Francisco. CA 
94131-0895. 

MAKE JIOOO's WITH USED COMPUTERS: Handbook tells 
you how! $8.00 to: Leo. 1358 Hooper Ave, #235/PM, Toms 
River, NJ 08753 

$320X100 Yearly Selling books by mail. Recruiting busi- 
ness associates. TPCF, Box 4113. Torrance. CA 90510 

PIANO Tuning quickly learned with home study courses. 
Diploma granted. American Tuning School. 17050 Teller 
Drive. Morgan Hill. Calif. 95037. 

FREE details! Make thousands selling information by mail 
B.O.E.. Box 3065-A, Daytona Beach. FL 32118 

RESEARCHERS! Earn $2-$5K/mo. from home. Details 
$1.00 (refundable). PSS, Box 1671. Burleson, TX 76097- 
1671. 

JOIN HOME-WORKER'S ASSOCIATION - Get Guaran- 
teed Legitimate'' home-employment offers! FREE Informa- 
tion! Write: Association - PM194. Alexandria Bay, New York 
13607-0250 

WATER TESTING business from your home. $80 mini- 
mum investment for test kits can bring $800 profit. Free 
information. Abingdon Environmental, Box 113. Northboro, 
MA 01532 

INVENTOR'S Journal For Sale. Fresh New Products For 
You To Develop. Millions Can Be Made. $20.00. Howard 
Hanes. 7670 Chippewa Road. Suite 419, Brecksville. Ohio 
44141 

SUCCESSFUL IMPORT-EXPORT BUSINESS FROM 
HOME. No merchandise investment. U.S. Gov't help. - 
Foreign Suppliers List included - Send $7.00. TARTAN. 1337 
Lauzon, Dept-PM1. Sudbury, P3A5M3. Canada. 

$25.00 / POUNO PAID For Aluminum Scrap? (YES Free 

Report!) Write: Ameriscrap - PM194, Alexandria Bay, New 
York 13607-0127 

START A-Million Dollar mail order business. We drop-ship 
2955 best selling products. Lowest below wholesale prices. 
Immediate delivery. Spectacular home business opportuni- 
ty. Free Book. SMC, 9401 De Soto Avenue, Dept. 20-60, 
Chatsworth. CA 91311-4991. (800) 345-4SMC 

FANTASTIC business! Free information. Send stamp. 
Wholesale, Dept PM, 911 Willow, Kodiak. AK 99615 

$50.00 HOURLY REPAIRING CHINA AND POTTERY. 

Easy-Enjoyable Home Business (Free) Information Kit: 
Restore, Box 186. Webster City, I A 50595-0186 
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PICKUP LADDER RACKS Plans. Home Business Informa- 
tion $19.95. Sample $5.00 Refundable. PD Associates. Box 
1391. Fort Mill, SC 29716 

FREE CATALOGS 700 TITLES HOW TO BOOKS JM 
Publishing, 6551 Warner Ave. #111, Huntington Beach, CA 
92647 

INVESTIGATION CAREER. Quick home study Become a 
professional (800) 272-6680 

BIG PROFITS IN AUTO SECURITY. NO EXPERIENCE. 
FREE INFORMATION. 1 ■600-238-21 55 

NEW Video Reveals How To Start A Home Based Comput- 
er Maintenance Business. Call 408-778-2944. 

OPERATE HOME BABY SHOE Bronzing business. Poten- 
tial unlimited! Kits, Supplies. Store Displays. FREE informa- 
tion. 1-813-6554346 

18-WHEELER owner/operator Free details SC 
Publications. 2521 N Stone. Tucscon, AZ 85705 

BIG MONEY REPAIRING AUTO WINDSHIELDS. Supplies 
and information. Grubbs Glass Patch, P.O. Box 243, 
Monticello, AR 71655 1-600-243-2213 

MAKE Bunkbeds at home in spare time Sell for $249. cost 
$48. Earn $200 per day. easy. Bunks. 5525 Hansen Road. 
Dept PA Minneapolis. MN 55436. 

$80,000 From One Acre! GROW GINSENG. Lee's. Box 
5712-PME. New Augusta, Indiana 46268 

27,149 Products. Direct... TAIWAN, PHILIPPINES, 
HKONGM Samples... Small lots. Freebies! Echo, Box 739- 
P14. Shalimar, FL 32579-0739 

$300 PER HOUR Your Own Environmental Clean-Up 
Business For Under $200. Simple To Learn, Easy To Do. Free 
Details. Alpha Industries. 7900 Limonite. Suite G-2. 
Riverside. CA 92509 

LOG HOME DEALERSHIPS AVAILABLE! Call Paul Minks 
at Brentwood Log Homes for free information. (800) 264- 
LOGS (5647) 

HOMEWORKERS DESPERATELY NEEDED! But don t get 
caught in the homework fraud trap! Hundreds of legitimate 
companies want to employ you now! Free report! Long 
SASE to: Consumer Network. Dept. P2, Box 8138, St. Paul. 
MN 55108. 

$300.00 PER DAY for MAILING LETTERS! Details $1 00 
(dollar bill). Moneymakers. B Box 32368. Palm Beach Gar- 
dens. FL 33420 

BUMPERSTTCKER Printer, Cheap, simple, portable Free 
details. Bumper. POB 22791 (GC), Tampa. FL 33622 

GET RICH! Secret law smashes debts — brings Cash. 
Credit!! Details $1.00 (dollar bill). Wealthkit/B, Box 32398, 
PBG, FL 33420 

#1 MONEY Maker Spare Time! No selling! No inventory! 
Publicly documented seven week $19,919 income! Free 
audio cassette and Report reveal everything. Real Money. 
333-PM3 SW 5th Street. Grants Pass. OR 97526 

"$200 Daily With PVC Furniture " Free copy: PVC/PM2. 
Battle Ground. Washington 98604-0010 

BE YOUR OWN BOSS. REPAIR CRACKED WIND- 
SHIELDS. It's easy. We'll teach you how to start and run your 
own business. Keep alt the money you earn. Patented 
Equipment. FREE valuable report Call 1-800-321-2597 
Glas-Weld Systems. Inc , Box 5755-D, Bend. OR 97708 

REAL cash. Real Easy "Instant Garage " Free report. 
OwenCo/PM2, Battle Ground. Washington 98604-0010 

$950 GREEN CASH WEEKLY Buy/Sell Cars. One At A 
Time No Exp. - Little To No Capital. Try One. You Will Get 
Hooked. Make Money. Keep It Simple. Free Info. Nieto Ent. 
31712 -2A Casino Dr.. Suite 1-P, Lake Elsinore. CA 92530 

LEARN CLOCK REPAIR — big cash income Free catalog. 
School of Clock Repair. 6313 Come About Way, Awenoaw, 
SC 29429. We also restore fine watches/clock. 803-928-3489. 

MAKE J100/HR. AT HOME ... In Your Own Advertising 
Specialty/Business. Supply Co s w Their Name'Logo On 
Pens, Keychains, Golf Balls, Etc. Send for Free Info. BASCO, 
9351 De Soto Ave . Dept. B20-61. Chatsworth, CA 91311. 
1 (800) BASCQ21 

PRIVATE INVESTIGATION TRAINING! BIG INCOME! OWN 
BOSS! FREE INFORMATION. PROBE, BOX (PM) 2133, 

BEVERLY HILLS, CALIFORNIA 90213-2133. 

THIS IS A SCREENED AD! 

LET Your Advertisement Achieve The Same Effect! For An 
Additional $54.00 Per Advertisement You Can Order Our 
Screening Process Same Pnce Applies To All Advertise- 
ments No Matter What Size, Small Or Large. For More 
Information Call POPULAR MECHANICS CLASSIFIED— 
1-212-649-3167. 

MONEYMAKeNG OPPORTUNITIES 



"CLEAN VCRS ... Detailed Videotape. $19.95 +S/H-VISA- 
MC-404-509-VCRS(8277). 

CRAPS! Win Consistently Guaranteed! Lessnau. 178 
Ridgefield. Winchester, tN 37398 

MAKE MONEY WRITING SELLING SIMPLE INFORMA- 
TION. This is where the action is EXTREMELY LUCRATIVE 
MARKET. Details free James Co . Box 2213-P , LaGrange, 
GA 30241 



MAILORDER OPPORTUNITIES 



PUBLISH FOR PROFIT! Details Free. MARK, 118 Lynhurst. 
Horseheads, NY 14845 



MAILORDER Millionaire Revels Moneymaking Secrets 
Free, exciting cassette. Mel Powers, 12015 Sherman Road, 
No. Hollywood. California 91605 

MAKE LARGE PROFITS or just supplement your income 
with mail order Work from home, easy to start business 
Easy to understand booklet shows how Send $6 95 to 
T D.L Marketing. P 0 Box 1809, Rockville. MO 20849 



BALDING 



GROW Hair 4 Months New Discovery! Box 1 01 2-C, Makati 
1250, Philippines. Brochure $1.00 



OF INTEREST TO ALL 



POEMS NEEDED! 100% Cash Royalty. Publishing, Re- 
cordings, Radio/TV Promotions, Broadway Music 
Productions, Box 7438 PM, Sarasota, FL 34278 

FREE PRIVACY CATALOG. Cash income opportunities. 
Secret loans New identity Eden. Box 8410-PC, Fountain 
Valley, CA 92728 1400-338-8484 

EVERREADY WATCH BATTERIES - $3 each postpaid 
Send battery #. Motch Battery World, 613 Madison, 
Covington. KY 41011 



OF INTEREST TO MEN 



DRIVE WOMEN CRAZY! New Method Developed by Re- 
searchers Improves Sexual Performance. Easy. $10.00. 
Techlab. P O. Box 11481. Atlanta. GA 39310-0481 

GOVERNMENT SURPLUS 



DRUG RAID SEIZURES: Buy Dirt Cheap! Cars, houses, 
boats, computers. Seizures. Box 51 488-A. Ontario, CA 91 761 

DISCOUNT Catalog! Combat Boots, Fatigues. Helmets. 
Jackets, Knives. Packs. Tents, etc. Send $2.00 (Refunded 
with order) To: Midwest Surplus. Box 14612-PM. Cincinnati. 
Ohio 45214 



LOANS BY MAI. 



NEED-A-Loan $500-$100.000.00 Bad Credit No Problem 
1-80CM41-3012 

SIGNATURE Loans Must Have Checking Account & 
Steady Job. 1-800-445-0680. 

BORROW $100-100.000! Fast! Confidential! Glendale. 
Box 26079. Piano. TX 75026 - 1-800-444-6599 

BORROW $500- $40,000! Overnight'' on Signature Keep 
indefinitely! Action, Box 5499-A, Diamond Bar, CA 91765 

FEDERAL LOANS for small business now available. 1-800- 
777-6342 for free details. 

IMMEDIATE CASH LOANS TO $25,000.00. Any purpose. 
Absolutely no collateral required. BAD CREDIT OK. 24 hour 
rush processing. 1-(800) 481-3727. Dept. PM-1. 

IMMEDIATE CASH LOANS! Borrow $1 .000-$75.000. Re- 
gardless of credit or income-No Collateral Required! SAME 
DAY PROCESSING. Call Toll Free 1-(800)-452-9869. 



PERSONAL 



COLLEGE DEGREES, High School Diplomas Authentic 
looking. Free Catalog. Dept. PM-1 48. National Certificate, 
126 13th St., Brooklyn, NY 11215. (718) 768-6803 (24Hours) 
FAX 718-965-3400 



REMAUNG SERVICE 



FREE! REMAILERS LIST. AGENTS NEEDED. PS. Box 

29656. San Antonio, TX 78229 

CONFIDENTIAL Address Forwarding Worldwide. 
Voicemail. Mailpost, 2421 M Pratt, Chicago, 60645. (312) 764- 
0100 (800) 890-3199 

CONFIDENTIAL Street Address Mail Receiving Forward- 
ing. Clark Enterprises, 8864 Johnson Drive, Dept A2, 
Shawnee, KS 66202 



MISCELLANEOUS 



TRAVEL Pillow & Eye Mask Velour Inflatable 3oz Both 
$6.95. Verbena's P.O. 20765. Rochester, New York 14602 



WANTED MISCELLANEOUS 



BUYING Tungsten Carbide. Moly. Tantalum. Gold, Silver, 
Platinum 1-800-321-6914. 



FINANCIAL 



BEST BUYS drug dealers cars to computers - Goverment 
Auctions. List For State. US, Canada. $5.00 SASE. Mike 

Nelson, P.O. Box 2030. Jupiter, FL 33468-2030 

GREAT IDEA BUT NO MONEY? 

VENTURE Capital Sources for Start-Up Businesses. De- 
velopment. Expansion. Funding Source Consultants. Box 
541424. Grand Prairie. TX 75054-1424. Telephone (214) 264- 
3256. 

GET FREE CASH) Private grants. Foundation giveaways. 
Loans. Millions available Sources. Box 5529-A. Diamond 
Bar, CA 91765 

FREE Catalog of Retirement Planning Software, User 
Friendly Call 1-800-875-7593 

(Continued on next page) 



FINANCIAL 

(Continued from preceding page) 

10 BEST DEALS - Visa/Mastercard Rates Starting 7.5%. 
$3.00 SASE. Mike Nelson, P.O. Box 2030, Jupiter, FL 33468- 
2030 



REDUCE YOUR TAXES! GUARANTEED! FREE DETAILS. 
BETTER BUSINESS PUBLISHING, BOX 10, TOLEDO, IL 
62468 

RETIREMENT Strategy, Low Investment. Unlimited Poten- 
tial, Guaranteed Results! $8.00. HBDO. Box 308, Pantego, 
NC 27860 

UNSECURED Personal Loans To $50,000.00/Business 
Loans To $800,000,000.00 (301) 369-8278 



HEARMG ADS 



FREE Hearing Aid Catalog. All Models. Huge savings! No 
salesman will call. Rhodes, Dept. 31A, Brookport, IL 62910. 
1-800-468-3100. 

HEARING AIDS - GUARANTEED LOWEST PRICES! No 

huge commissions. Home trial, terms. All makes. We're the 
oldest, biggest, best. Custom instrument specialists. Free 
information. 1-800-323-1212. Lloyds-PMC. 



CONTACT IBISES 



WHOLESALE Contact Lenses. All Brands. Example: Dis- 
posables^ 7.00. Bausch & Lomb Soft Iens-$1 1.00 1-800- 
521-3511. 



TOBAC CO 



CIGARS, Tobacco, Pipes, Chew. Free Catalog. Erie 
'osaccj Co I628 Euclid. Cleveland Oho 44115 

GROW Your Own Tobacco! Instructions And 50 Burley 
Seed Pellets, $5.00. Atascosa Herb Farm, Box 71 1 M, Poteet, 
TX 78065. 



SCENCE A CHEMBTRY 



"EXPERIMENTER" LABORATORY CHEMICALS GLASS- 
WARE, Catalogue $2.00. Established 1953. HAGENOW 
LABORATORIES, 1302 Washington. MANITOWOC, 
WISCONSIN 54220 



SPECIAL SERVICES 



INFORMATION. On anything. Ferguson Research 
Specialists, 60-15 Woodside, Woodside, New York 11377. 

PROFESSIONAL SHARPENING SERVICE: saw blades, 
router bits, planner blade, chisel etc. Steel or carbide tipped. 
The Sharpening Factory. 1-600-659-7070 

NEED HELP Figuring the Cost of your Advertisement'''' 
Call us at 212-649-3167 or send us a FAX (212-586-5562) and 
we'll FAX Back with a Price Quote. 



KgALTH, VTTAIVUNS 



LOSE WEIGHT and FEEL BETTER. All natural herbs. Send 
$2.00 SASE For More Information On This Amazing New 
Plan. RDB Management, Box 21221, St. John's. NFLD, 
Canada A1A 5B2 

COUNT OUT CHOLESTEROL. Book and audio tape set 
could save your life. $15.95. Christopher Baxa, 2585 Dole St., 
B319, Honolulu, HI 96822. 

SCRUB-A-OENT™ REALLY GETS TEETH CLEAN $10.00 
to: Dr. Pfalum. 2266 N. Prospect #200, Milwaukee, Wl. 
53202-6306 



TRAVEL AND RESORTS 



STAGGERING SAVINGS ON ALL TRAVEL 

50% OFF Hotels, Restaurants, Cars, Cruises, Condo s. 
Low Yearly Membership Fee $49.95. Free Color Brochure. 
Golden Enterprises, P.O. Box 1066, West Babylon, NY 
11704. 



FLOWERS, PLANTS & NURSERY 
SUPPLES 



WHOLESALE. Tree-Shrub Seedlings. Beautify. Make 
Money. Free Color Catalog. Carino Nurseries, P.O. Box 
538PM. Indiana, PA 15701 



REOPES, COOKING, ETC. 



GOURMET CARAMEL CORN DELIGHT. Send $3.00: 259 
North Laurel Turlock. CA 95380. 



DELICIOUS Cake and Frosting Recipe made using your 
Favorite Soft Drink. $1.00, LSASE. AVPW, P.O. Box 349, 
Woodruff, Wl 54568-0349. 



COOK WITH KIDS, 26 Easy Recipes. $5.95. Feiler, 1859 N. 
Pine Island, Suite 290, Plantation. FL 33322. 



BAKER'S Dozen Classic Bread Recipes. $5.00. G. Saqqal, 
Box 150793. Brooklyn. NY 11215-0015 



WWNEMAIQNG, BEERIMAIQNG. ETC. 



BEGINNERS SPECIAL Free Catalog and GREAT PRICES. 
Call U-BREW 1-800-845-4441, North Myrtle Beach. SC 
29582. 

WINEMAKERS - Beermakers: Free Illustrated Catalog Of 
Supplies. Semplex, Box 11476P, Minneapolis, Minnesota 
55411 

FREE BEERMAKING BOOK-Catalog Finest Equipment, 
Ingredients. Fast Service! 1 -800-852-9545. 

WINEMAKERS - BEERMAKERS - Free Illustrated Catalog 
- Fast Service - Large Selection - Visa/Mastercard - (816) 254- 
0242 - Kraus, Box 7850-L Independence. Missouri 64054 

BEER, WINE make your own. Free catalog, quality sup- 
plies, excellent fast service. Beer & Wine Hobby. 180 New 
Boston Street, Wobum, Mass. 01601. 1-600-523-5423 

FREE. Homebrewer's catalog. Brewery. 1300 Quincey. 
Minneapolis. MN 55413. 800-347-4042. 

FREE Catalog. Sebastian Brewers, 7710 91 Avenue, Vero 
Beach, Florida 32967. 1-800-780-SUDS. 

FREE CATALOG Brew quality beer yourself. Call Wind- 
River Brewing 1-800-266-HOPS. 



BURGLAR ALARMS & HOME 
PROTECTION 



HITECH WIRELESS SECURITY SYSTEMS. User installa- 
ble. Low cost. Amazing capabilities. 28pg. Catalog: $2.00. JP 
Enterprises, Inc., Box 26324, Shoreview. MN 55126 

DOOR Stop Security Alarm $6.95. Thoemke Enterprises, 
3917 Banks St., Dept S194, New Orleans, LA 701 19. Visa MC 
8OM86-7040. 



Popular Mechanics 

224 West 57th Street, New York, N.Y. 10019 
Classified Advertising Dept. (212) 649-3167 

DEADLINE FOR ADS: Copy and payment must be received by the 5th day of the 2nd preceding month for the issue in 
which the ad is to appear. See Head of Classified Section 

HOW TO COUNT WORDS: Name and address must be included in counting the number of words in your ad. Each 
initial or number used counts as 1 word: J.J. Smith, 224 West 57th Street, New York, New York 10019: 9 WORDS. 
Zip codes are not counted. Phone #: 2 WORDS, Symbols used as keys are charged for. City or state count as 1 word 
each: New Brunswick, New Jersey: 2 WORDS. Abbreviations such as C.O.D., F.O.B., R.P.M., U.S.A., P.O., 5x7, 
16mm are counted as 1 word. (P.O. Box 392 counted as 3 words) Webster's International Unabridged Dictionary 
will be used as our authority for spelling, compound words, hyphenations, abbreviations, etc. Send remittance payable 
and order to Popular Mechanics, Classified Department, 224 West 57th Street, New York, New York 10019. Please in- 
dicate Heading under which ad is to appear. 



Remittance of $ is enclosed to cover insertion(s) in the issue(s) Classification 
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Order 
Form 
J94 



FAX: (212) 986-5562 



$11.65 per word — 10 Word Minimum 

BOLD FACE CAPS — $1.00 Per word 
(First Word: No charge for Bold Face) 

$60.00 — B/F CENTERED HEADLINE 
(5 Words or Less) 

$54.00— Screening 



YOUR NAME PHONE: . 

(PLEASE PRINT) 

FIRM (NAME IN AD) 

YOUR ADDRESS . 



CITY STATE ZIP . 

DATE: YOUR SIGNATURE 



(PLEASE PRINT OR TYPE COPY* FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET). 
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PREVIEW 

COMING NEXT MONTH 




The Electric Car Is Here — Really! 

Take a spin in the Impact — GM's real-world 
electric car that is state of the art. Our cover 
story tells you what it's really like to drive 
the world's first practical electric car. 

Boating '94 

Everything's here — from the new bigger and 
affordable jet boats, high-power saltwater 
engines, new GPS navigation systems, to 
boat tests, including one on a maintenance- 
free classic-style wood beauty. 

Phone Home — For Less 

Like the convenience of cellular phones but not 
the high monthly bills? A new cellular phone 
system, using the existing infrastructure of 
phone lines, TV cable and so on, promises to 
cut the cost of personal communications. 



Speaker Of The House 

Here's how innovative chip technology 
offers sophisticated sound-wave cancellation, 
gives home speakers a higher-quality sound 
and allows you to tune the speaker itself. 

Speed Skiing 

Here's the inside story on this exhilarating 
new sport, plus the technology and hard- 
ware that makes speeds up to 1 40 mph 
— on skis — possible. 

Basic Cabinetmaking 

Step-by-step instructions guide you through 
skill-building techniques that can be applied 
to any cabinetmaking project. 

Editor's Note — Due to changes in production schedules, an 
article may not appear when originally planned. We apologize 
for any inconvenience this may cause. 



POPULAR MECHANICS (ISSN 0032-4558) is published by The Hearst Corporation, 959 8th Avenue, New York, NY 10019, U.S.A. Subscription prices: United States and possessions, 
$15.94 for one year; $29.94 for two years. Canada and all other countries, add $16.00 for each year. Second-class postage paid at New York, NY, and additional mailing offices. Canada Post International 
Publications Mail Product (Canadian Distribution) Sales Agreement No. 259179. CANADA GST NBR. R106218291 Send returns to Canadian Direct Mailing Sys. Ltd., 920 Mercer St, Windsor, Ontario 
N9A 7C2. Registered as second-matter at the Post Office at Mexico D.F., Mexico, June 20, 1950, © 1994 by The Hearst Corporation. All rights reserved. Printed in U.S-A. POSTMASTER: Send address 
changes to Popular Mechanics, P.O. Box 7170, Red Oak, IA 51591. 
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In woodworking, every 
project is an adventure. You 
explore the 
wood, studying 
its grain, 
searching for 
something 
hidden 
within. 
Your goal 
is to emerge, weeks later, with 
a proud souvenir. A planter. 
A Shaker chair. Or perhaps 
a rustic chest of drawers. 

Ironically the ease of any 
woodland journey depends 
largely on a decision you 
make before embarking. Your 
choice of tools. 

To this end, a move in the 
right direction is Skil 
Woodshop Tools" 
Skil Woodshop 
Tools are a full line 
of woodworking 
tools designed to 
make any project 
a pleasure. 
Every step 





of the way 

Confidently 
enter the thickest 
woods with the 
new HD 3640 10" 
benchtop band 
saw. Its powerful induction 
motor makes small work of 
resawing stock up to 7 inches 
wide. And afterward, navigate 
intricate curves on the large, 
tilting table that 
adjusts from 
-6° to 50.° 

Whatever 
your plans call for next, the 
HD 1875 plunge router is sure 
to be part of 
them. Its 2% hp 
motor can carve 
signs, cut joints 
and trim decora- 
tive edges with 
power to spare. 

For accurate, repetitive 
drilling, thenewHD3580 
13" benchtop drill press 
is exactly what 
you need. Its 
exclusive fence can 
be set a precise distance 
from the drill bit, to ensure 
consistency from first hole to 
last. This unique fence also 
offers plenty of room to clamp 






down your workpiece for add- 
ed support. 

When it's 
time for 
assembly try 
the innova- 
tive HD 1605 
plate joiner. 
Simply cut matching slots, pop 
in a wooden biscuit, glue and 
you have yourself 
a quick, durable joint. 
Once it's all 
together, give 
your project a 
once over with the HD 7575 
palm grip sander. The 7575 
performs an exacting !4" orbit 
13,000 times a minute for 
a fast finish. 

Next time you explore the 
woods, bring along the perfect 
traveling companions— Skil 
Woodshop Tools. You'll find 
those shown here and other 
Woodshop tools in stores 
everywhere. Just look for 
this label. 
It's a sure sign 
you're on the road to 
woodworking success. 

0 1993 SB Power Tool Co . 4300 W Peterson Aw.. Chicago. ILfiOMfi 





THE NEW 
THUNDERBIRD 

*16,830.* 

Nothing about this bird is ever 
ordinary. 

That's why the '94 Thunderbird 
interior comes with standard illu- 
minated door switches and dual 
cup holders. Available options 
include a CD changer and inte- 
grated cellular phone. 

Air bags for both driver 



NOT FOR QUALITY 




engine. And this year, Thunderbird 
also comes with a new and 
special kind of service. 

EVERY 1994 FORD COMES 
WITH OUR ROADSIDE 
ASSISTANCE PROGRAM*** 

Help is only a toll-free 
call away should you 
need a tire change, 
lockout assistance or 
fuel delivery. 



It's one more reason Thunderbird 
is such a rare bird. 

'Manufacturers suggested retail price excluding destination 
charges, title and tax 1994 Thunderbird LX with PEP #155A. 

"Driver and right front passenger supplemental restraint system 
Always wear your safety belt. 

"3 years/36.000 miles. See dealer for details 

HAVE YOU DRIVEN 
A FORD LATELY? 
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